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IL-17A Producing ILC3s Elicits Type 2 Immune Responses to
Promote Skin Inflammation

Hye Young Kim

Seoul National University, Korea

Atopic dermatitis (AD) is a chronic inflammatory skin disorder known to be
mediated by Ty2 cytokines. However, recent studies have shown that IL-17A may play
a role in development of AD, although the mechanisms are unclear. It has become
evident that innate lymphoid cells (ILCs) play a critical role in skin homeostasis and
inflammation. This study was aimed to investigate the role of ILC3s which are
relatively unexplored in the pathogenesis of AD. The numbers of ILC3s as well as
ILC2s were increased in the blood from AD patients. The skin of AD-induced mice by
house dust mite harbored increased numbers of IL-17A-producing ILC3s. Neutralizing
IL-17A delayed AD development and adoptive transfer of ILC3s to the skin
accelerated it. Finally, co-culture of human ILC3s with keratinocytes and fibroblasts
induced IL-33 which is important for Ty2 cytokine production. Therefore, we propose
that ILC3-IL-17A-IL-33 axis could be a potential target for AD.

Keywords : Innate lymphoid cell, ILC3, Atopic dermatitis, NC/Nga, House dust mite
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Hye Young Kim, PhD

Associate Professor, Department of Medical Science,

Seoul National University College of Medicine and Hospital
103 Daehak-ro, Jongno-gu, Seoul 03080, Korea

E-mail: hykim11l@snu.ac.kr

Education and Appointment

1997-2001 BS in Biology, Ewha Womans University

2001-2003 MS in Genetics, Seoul National University

2003-2006 PhD in Immunology, Seoul National University College of Medicine

Professional Training and Employment

2006-2011 Research fellow, Boston Children’s Hospital/Harvard Medical School

2011-2013 Instructor (Research associate) Boston Children’s Hospital/Harvard Medical School

2014-present Associate professor, Seoul National University College of Medicine, Department of Medical
Science

Selected Publications

1. IL-17 producing innate lymphoid cells and the NLRP3 inflammasome facilitate obesity-associated airway
hyperreactivity. Nat Med, 20, 54-61, 2014 (first-author) *Faculty of 1000PRIME

2. Invariant NKT cells recognized fungal glycophospholipid that can induce airway hyperreactivity. Nat Med.
2013 Oct;19(10):1297-1304 (first-author)

3. T cell immunoglobuline and mucine domain 1 deficiency eliminate airway hyperreactivity triggered by the
recognition of airway cell death. J Allergy Clin Immunol. 2013 Aug,132(2):414-425.¢6 (first-author)

4. Extrathymically generated regulatory T cells control mucosal TH2 inflammation. Nature. 2012 Feb
8,482(7385):395-9. (co-author)

5. Innate lymphoid cells responding to IL-33 mediate airway hyperreactivity independently of adaptive
immunity. J Allergy Clin Immunol. 2012 Jan;129(1):216-27.e1-6. (first-author) * Editor’s Choice in the
same issue of JACI

6. Innate lymphoid cells mediate influenza-induced airway hyper-reactivity independently of adaptive
immunity. Nat Immunol. 2011 May 29;12(7):631-8. (first-author) *Faculty of 1000, Editor's choice in
Science (10, June 2011), News and views in Nature Immunol (12, 587) and J Allergy Clin Immunol(2011)

7. A polymorphism in TIM1 is associated with susceptibility to severe hepatitis A virus infection in humans.
J Clin Invest. 2011 Mar;121(3):1111-8.(first-author) *Commentary in the same issue of J.Clin Invest.,
Highlighted in Nature/SciBX (17 March 2011), Research Highlight in Nature Reviews Gastroenterology &
Hepatology (4 May 2011)
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Innate Iyn{Eﬁb'i'a/cells (ILCs)

A group of Innate immune cells that belong to the lymphoid

lineage, but do not respond in an antigen-specific manner, as
» they lack a B or T cell receptor
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Beyond T cells I\'j:
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1. T cells are not the only source of cytokines
2. Inflammation/immune response can occur
without adaptive immunity
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Lin-c-Kit*Sca-1* cells(Natural helper cells) in FALCs. L‘j:

d Total mesenteric colls Lymphocyte gate

ILC2s
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Effector cytokines
Granzymes Macrophage activation
— > Perforin = = = Oxygenradicals |
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IEN Macrophage activation ‘
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IL-4 Mucus production \
| P Alternative macrophage activation
113 Extracellular matrix/tissue repair
Areg Vasodilation
Thermoregulation
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The Role of ILCs
in Airway
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ILC2s in various forms of Asthma
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ILC2 participate in
asthma induced by
(Chang and Kim. Nature
Immunal 2011)
(Kim HY. JACT 5
2012) L-33. IL-25 secretion
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ILC2s
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ILC3s in Obesity induced Asthma
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Asthma is an heterogeneous disease.

Airway remodeling
/ inflammation

Asthma
phenotype

Target cells
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Atopic dermatitis

Cause is not known.

15~20% of children, 2~9% of adult
Chronic, relapsing inflammatory disease
Itchy, red, swollen, cracked skin(scaly), dry

Genetics, Environment, Immune system

N
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- Thomas Bleber [2008] NEIM
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HDM-induced Atopic Dermatitis in NC/Nga mouse
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lNeutraIizing of IL-17A delays the development
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l Conclusions

1L-174 from ILE3s grchestrate skin inflammation

House Dust Mite

HDM induces AD shows
increased number of ILC3s as

well as ILC2s.
IL-1p from neutrophil s
essential for ILC3 activation.

Adoptive  transfer of ILC3s
accelerate AD.
: IL-17A is critical for AD progress

l Conclusions

IL-174 from ILC3s orchestrate shin inflammation

House Dust Mite

HDM induces AD shows
increased number of ILC3s as

well as ILC2s.
IL-1¢ from neutrophil s
essential for ILC3 activation.

Adoptive transfer of ILC3s restore
AD.
IL-17A is critical for AD progress

IL-17A promote IL-33 secretion
from Dermal epithelial cells and
link type2/3 response
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Clinician Perspectives on Current Issues in Atopic Dermatitis in
Korea

Chong Hyun Won

Asan Medical Center, Korea

Atopic dermatitis (AD) is a common chronic relapsing inflammatory skin disease and
impacts substantially the quality of life of the patients. In this talk, I would like to
review recently published Korean literature on AD. There are several issues raised in
the current management of AD, which include hyperpigmentation in AD patients,
epidemiological study, and adherence issues related with topical maintenance therapy.
Several treatment modalities based on SNS communication can be used to improve an
adherence and provide more adequate management of skin lesions.

In the era of biologics, still topical therapy will be the mainstay of AD. Even with a
revolutionary emerging drug in atopic dermatitis, Dupilumab, study groups with
topical agents showed better efficacy with Dupilumab. Atopic dermatitis is
characterized by its intense itch, recurrent skin lesions and a fluctuating course. Given
that chronic use of medication is needed for the control of this life long and
uncomfortable disease of AD, other treatment options besides immune-suppression are
required.

My research focuses on plasma medicine and recent clinical trials with TRPV
antagonist. Medical device using low temperature and pressure plasma has proven its
antibacterial effects, anti- inflammatory and enhanced wound healing ability. Plasma
medicine lessens the signs and symptoms in murine AD model induce by house dust
mite.

TRPV antagonist has been shown to significantly regulate the severity of
inflammation of AD and the degree of pruritus in in vitro and in vivo studies. We
performed clinical trials with TRPV antagonist through phase 2 and phase 3 studies.
Clinical efficacy of TRPV antagonist was observed in these trials.

These studies suggest immunosuppressive agents including steroid can be used
sparingly together with new treatment modalities on atopic dermatitis. Furthermore,
these approaches will help to treat active disease, maintenance or prevention of flare

with more optimal management of AD skin by topical therapies.
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Chong Hyun Won, MD, PhD

Associate Professor, Department of Dermatology, Ulsan University College of Medicine, Asan Medical Center
88, Olympic-ro 43-gil, Songpa-gu, Seoul 05505, Korea

E-mail: chwon98@chol.com

Education and Appointiment

1991-1997 MD in Medicine, Seoul National University College of Medicine

2002-2005 MS in Medicine, Seoul National University College of Medicine

2005-2007 PhD in Medicine, Seoul National University College of Medicine

Professional Training and Employment

2001-2005 Residency in Dermatology, Seoul National University Hospital

2005-2006 Fellowship in Dermatology, Seoul National University Hospital

2006-2009 Assistant Professor, SMG-SNU Borame Medical Center

2009-2014 Assistant Professor in Dermatology, Ulsan University College of Medicine, Asan Medical
Center

2014-present Associate Professor in Dermatology, Ulsan University College of Medicine, Asan Medical

Center

Selected Publications

1. Won CH, Park GH, Wu X, Tran TN, Park KY, Park BS, Kim DY, Kwon O, Kim KH. The Basic Mechanism
of Hair Growth Stimulation by Adipose-derived Stem Cells and Their Secretory Factors. Curr Stem Cell
Res Ther. 2017;12(7):535-543.

2. Shin H, Won CH, Chung WK, Park BS. Up-to-date Clinical Trials of Hair Regeneration Using Conditioned
Media of Adipose-Derived Stem Cells in Male and Female Pattern Hair Loss. Curr Stem Cell Res Ther.
2017;12(7):524-530.

3. Kim YdJ, Moon IJ, Lee WJ, Chang SE, Lee MW, Choi JH, Won CH. Case of myoepithelial carcinoma on
scalp. J Dermatol. 2018 Mar;45(3):375-376.

4. Lee WJ, Kang HJ, Won CH, Chang SE, Choi JH, Lee MW. Cutaneous Extranodal Natural Killer/T-Cell
Lymphomas Histopathologically Mimicking Benign Inflammatory Disease. Am J Dermatopathol. 2017
Mar;39(3):171-176.

5. Lee WJ, Lee SH, Moon IJ, Won CH, Chang SE, Choi JH, Park CS, Suh C, Lee MW. Relative Frequency,
Clinical Features, and Survival Outcomes of 395 Patients with Cutaneous Lymphoma in Korea: A
Subgroup Analysis per 10-year Period. Acta Derm Venereol. 2016 Nov 2;96(7):888-893.

6. Lee WJ, Lee YJ, Lee MH, Won CH, Chang SE, Choi JH, Lee MW. Prognosis of 234 rosacea patients
according to clinical subtype: The significance of central facial erythema in the prognosis of rosacea. J
Dermatol. 2016 May;43(5):526-31.

7. Chung BY, Jung JM, Lee YJ, Won CH, Lee MW, Cho JH, Chang SE. Acquired bilateral telangiectatic
macularis eruptiva perstans on the arms of Asian men: A common but unrecognized disorder. JJ Dermatol.
2015 Nov;42(11):1116-8.

8. Lee WJ, Lee YJ, Won CH, Chang SE, Choi JH, Lee MW. Clinical evaluation of 30 patients with localized
nasal rosacea. J Dermatol. 2016 Feb;43(2):200-2.

9. Lee WJ, Rhee do Y, Bang SH, Kim SY, Won CH, Lee MW, Choi JH, Chang SE. The natural yeast extract
isolated by ethanol precipitation inhibits melanin synthesis by modulating tyrosinase activity and
downregulating melanosome transfer. Biosci Biotechnol Biochem. 2015;79(9):1504-11.

10. Won CH, Jeong YM, Kang S, Koo TS, Park SH, Park KY, Sung YK, Sung JH. Hair-growth-promoting
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effect of conditioned medium of high integrin o6 and low CD 71 (a6bri/CD71dim) positive keratinocyte
cells. Int J Mol Sci. 2015 Feb 19;16(3):4379-91.

11. Lee Wd, Jung JM, Won KH, Won CH, Chang SE, Choi JH, Moon KC, Lee MW. Clinical evaluation of 368
patients with nasal rosacea: subtype classification and grading of nasal rosacea. Dermatology.
2015;230(2):177-83.

12. Lee WJ, Won KH, Won CH, Chang SE, Choi JH, Moon KC, Park CS, Huh J, Suh C, Lee MW. Secondary
cutaneous lymphoma: comparative clinical features and survival outcome analysis of 106 cases according
to lymphoma cell lineage. Br J Dermatol. 2015 Jul;173(1):134-45.

- 99 -



Live Imaging of Skin Immune Responses

Kenji Kabashima

Kyoto University, Japan

Various immune cells orchestrate cutaneous immune responses to external stimuli.
To capture such dynamic phenomena, intravital imaging is an important technique
and it may provide substantial information that is not available using conventional
histological analysis. Multiphoton microscopy enables the direct, three-dimensional,
and minimally invasive imaging of biological samples with high spatio-temporal
resolution, and it has now become the leading method for in-vivo imaging studies.
Using fluorescent dyes and transgenic reporter animals, both skin structures and cell-
and humor-mediated cutaneous immune responses have been visualized.

In this symposium, I will introduce our recent findings in cutaneous immune

responses and skin structural changes upon external stimuli in mice and humans.
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Kenji Kabashima, MD, PhD

Professor, Department of Dermatology, Kyoto University Graduate School of Medicine
Yoshida-Konoe-cho, Sakyo-ku, Kyoto 606-8501, Japan
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Education and Appointment
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MD, Kyoto University, Faculty of Medicine
PhD, Kyoto University, Faculty of Medicine

Professional Training and Employment
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2003-
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2010-
2015-
2015-

2017-

Intern, United States Naval Hospital, Yokosuka

Resident, University of Washington, Department of Internal Medicine

Visiting Clinical Fellow, University of Washington, Department of Dermatology

Clinical Fellow, Department of Dermatology, Kyoto University

Assistant Professor, Department of Dermatology, Kyoto University

Research Associate, Department of Microbiology and Immunology, University of California, San
Francisco

Associate Professor, Department of Dermatology, University of Occupational and Environmental
Health

Associate Professor, Department of Dermatology, Kyoto University Graduate School of Medicine
Associate Professor, Department of Dermatology, Kyoto University Graduate School of Medicine
Professor and Chairman, Department of Dermatology, Kyoto University Graduate School of Medicine
Adjunct Principal Investigator, Singapore Immunology Network (SIgN)/Institute Medical Biology
(IMB), A*Star, Singapore

Visiting Senior Consultant, National Skin Centre, Singapore
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Roles of TRPV Channels in Keratinocytes in ltching Sensation

Hye One Kim

Hallym University, Korea

Background: Pruritus is one of the major symptoms of inflammatory skin diseases and
strongly affects the quality of life in patients.

Objective: The aim of this study was to evaluate the manifestation of transient
receptor potential (TRP) channels and other related receptors in itching sensation.
Methods: Sixty-five burn patients with (n=40) or without (n=25) pruritus were
investigated, including skin biopsies. Keratinocytes and fibroblasts from those samples
were separated. Immunohistochemical staining for TRPV3 and TRPA1; and immuno-
fluorescence staining for TSLP, TSLPR, loricrin, involucrin, o-SMA, and TGF-B, were
performed on samples of burn scars and normal skin. Real-time PCR and western
blotting of TRPV3, TRPA1l, PAR2 NKI1R, TSLP, and TSLPR were done. We also
measured intracellular Ca®* levels in keratinocytes from scars with or without
pruritus, following TRPV3 activation and blocking, and measured the effects of PAR2
agonist on TRPV3 function. Expressions of TSLP after TRPV3 activation in
keratinocytes were measured.

Results: In immunohistochemical and immunofluorescence staining, TRPV3, TSLP,
and TSLPR stained more intensely the epidermis of the burn scars of post-burn-
pruritus patients, than that of non-pruritic-burn patients. Real time-PCR showed that
mRNA of TRPV3 and TSLP were significantly more abundant in keratinocytes from
pruritic burn scars than in keratinocytes from non-pruritic burn scars. In addition,
mRNA and protein levels of PAR2, NK1R, TSLP, and TSLPR were also significantly
increased in pruritic burn scars. With TRPV3 activation, intracellular Ca*
concentrations were more significantly increased in keratinocytes from pruritic burn
scars than in those from non-pruritic ones. In keratinocytes from pruritic burn scars,
PAR2 activation markedly potentiated opening of TRPV3 channels. TRPV3 activation
itself resulted in little increase of Ca®" influx with PAR2 inhibition in keratinocytes. In
keratinocytes from all samples, PLC-g, PKA, PKCs, and PKD inhibitor markedly
reduced intracellular Ca*" level by TRPV3 activation, as well as by PAR2 activation.
TRPV3 activation also increased mRNA and protein expression of TSLP in

keratinocytes.
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Conclusions: In conclusion, we confirmed that TRPV3 of keratinocytes and PAR2,
NKI1R, TSLP, and TSLPR were highly expressed in pruritic burn scars. In addition, it
seemed that PAR2 sensitized TRPV3 channels with PKA, PKC, PKD signaling
pathways. It also seemed that TRPV3 activation induced TSLP expression.
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Neurogenic inflammation
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Postburn Pruritus - Incidence

Korean J Pain Vol, 20, No, 2, 2007
DOI : 10.3344/kjp 2007 202,158

cyehEEeHeIx| 2007; 20: 158-162
Ood xy0

DERQIOM SHY ¥ MY 20Ol SHO Dt A1

ST e HALAEH OHBEYN, YIUR YNy PEIME riaE s
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Table 2, Type and Prevalence of Paresthetic Sensations 1,04
Number of cases = g 084
(n = 51) | %
& 061
| tehing 39 785 |
Tingling 38 745 & 04y
Pin and Needles 25 480
Stifiness 19 373 0.2
Cold/freezing 18 353 00 !
Numbness 15 204 0 10 20 30 40 50 60 70 80
Tight sensation 14 275 TBSA (%)
Electrical shock sensation 10 196 Correlations between paresthetic sensations
Warm sensation g 177

and total body surface area burned (TBSA)

Kim HS etal Korean J Pain. 2007;20:158-62

Postburn pruritus - Incidence

_ No itching LI Mild itching

i ltching Id Severe Itching (VAS >5)
100% I 100% Tl
90% ]: Ll i — J—‘ =
80% 4
70% Postburn pruritus (
60% is one of the most distressing N

Sequele of Burn

30%
20%
10%

0%

S

3 mo 12 mo 24 mo

Children Adult

Van Loey NE et al Br J Dermatol. 2008;158:95-100

Classification of Pruritus

Postburn pruritus

Clinical Mediators and mechanisms Diagnosis Therapy
classification
Itch caused by skin Histamine, interleuki Infl y cl (atopic Antih ines, antl-infl Y.
disorders prostaglandin and proteases dermatitis. psoriasis, drug reactions, immuno-modulatory topical and systemic
mites and urticaria) and dry skin therapy (cyclosporine A, pimecrolimus,
tacrolimus and corticosterolds)
Itch caused by systemic ~ Opiates, interleukins? Chronic liver disease and chronic renal  Naltrexone. x-opioid receptor agonists
disorders failure and tin
Neuropathic itch Damage to nerve fibres, Postherpetic pruritus, notalgia Gabapentin, pregabalin and capsaicin
neuropeptides (such as paresthetica and brachoradial pruritus,
substance P) and proteases itchpost-CVA
Psychogenic itch S in, noradrenali Delusi f parasitosis, stress and Olanzapine, pimozide and SSRI
depression antidepressants.

Overlapping and
mixed

CVA, cerebral vascular accident; SSRI, selective serotonin reuptake inhibitor,

lkoma et al. Nat Reviews Neurosci 2008:7:535-47
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Postburn Pruritus is neuropathic
pruritus

Tabke 2
Number of neeve fibers i the dermis 3nd epidermiis of matched uaburnd skin and in the burn scan |, 4 and 7 month post-bum

Marker Maiched unbummod ki (mean  Time point posi:burn  Hemed skin (mean  Poralus (Wikeowons Signed Ranks
sore 3 SEM) (siontha} ore 2 SEM) tet)
PGP OS 183238 ol
iepiderming

PGP 05 idemiin) 169430

SP(demiy) 07402

NKA (dermia) 07502

1
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:
: Ly
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Box 1 | Causes of neuropathic pruritus » Brachioradial pruritus

= « Notalgia nd other
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« dbmosesss Distal PNS

* Aneurysms. » Smallfibre neuropathies
« Cerehrovascular incidents
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* Syringomyelia " o ;
= Transverse myslitis- e o e
+ Brown-Séquard syndrome Mixed or undetermined i = x
Proximal PNS » Neurofibromatosis (putative) - e o . B .- ~
« Poripheral polimouropathies - Ciguatera : Ig N ,&\h

P ~ Druginduced prarius ~ 1 amonth-old burn scar’: &

TRP channels and Postburn Pruritus

o Increased Expression of Three Types of
Transient Receptor Potential Channels
(TRPA1, TRPV4 and TRPV3) in Burn
Scars with Post-burn Pruritus

Epidermal keratinocytes as the Forefront of the
Sensory System

» Keratinocytes recognize various environmental factors,
* Then the information is processed and conveyed to the nervous system.
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Denda M et al. Exp Dermatol. 2007 Mar;16:157-61
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TRP Channels in the Skin

Stimuli:
cold, heat,

chemical agonists,

Figure 2. Potential role of TRP channels mediating thermal, chemical, mechnical stress?

and mechanical stimuli in the skin.
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Yang YS et al. Acta DermaVenereol 2015;95:20-4
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Clinical and Histopathological Features of Postburn

Pruritus
Severe
+  Methods Itching N=27
Burn scar N=43 Mild
Burn patient N =62 No itching N=16
N =62 Normal skin - N=13
N=62

— Burn scar evaluationiscales
* VAS, PSAS, OSAS ete.
Assessment of abnormal sensation

« Tingling, Stiffness, Cold freezing, Numbness, Warmth, Pain needle, Electric
shock

Histopathological analysis
* H&E stain, Masson Trichrome stain, Giemsa stain
Other non-invasive methods
* TEWL(trans epithelial water loss), Erythema/melanin index, Ultrasound

Kwak S et al. J Burn Care Res. 201637:343-9

Increased activity of TRPV3 in keratinocytes in
hypertrophic burn scars with postburn pruritus

Hye One Kim, MD'; Yong Se Cho, MD’; Sook Young Park, MSc'; In Suk Kwak, MD?%; Min Gyu Choi, PhD?;
Bo Young Chung, MD’; Chun Wook Park, MD’; Jun Young Lee, MD*

1. Departmant of Dermatology,

2. Departmont ol Anesthesiology and Pain Medicine, College f Madicine, Hallym University, Seoul, Korea,
3, Depariment of Computer Scienca, Kwangwoon University, Seoul, Korea, and

4. Departmant of Dermatology, The Cathobc University of Korea, Seoul, Korea

[J Results
Non-pruritic Pruritic
bumn scars burn scars p-value
(n=18) (n=33)
Clinical characteristics
Age 29.39+16.84 38.03+12.78 0.068
TBSA 9.72+12.51 25.55+25.33 0.004"
Gender (male proportion) 50% 84.8% 0.008"
Previous surgical procedures 61.1% 69.7% 0.534
Duration 153.69£128.08 40.15£129.87 0.100
Total PSAS 21.641£6.07 35.7419.73 <0.001*
Total OSAS 22.6416.38 31.44+6.99 0.001"

Table 1. The clinical differences between burn patients with and without pruritus

- TBSA: total body surface area, PSAS: patient scar assessment scale, OSAS: observer scar assessment scale

Kim HO et al. Wound Repair Regen 2016;24:841-50

Histologic Difference
Pruritic vs. Non-pruritic Scar

Pruriticburnscar Non-Pruritic burnscar

Masson's
trichrome
stain

Mast cell count p = 0019

Toluidine
blue stain

Burnscar Normal skin

Kwak S et al. J Burn Care Res. 2016;37:343-9
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Non Invasive Measurement
— Pruritic vs. Non-pruritic Scar

* p = 0.006, (age-adjusted, 0.02)
600 600

*
500 T 7 500

400

400

300

B Pruritus

200 | u Control

100 -

Melanin Erythema Sebum
-100 excretion thickness

TEWL Burn scar

Kwak S et al. J Burn Care Res. 201637:343-9

Clinical and Histopathological Features of
Postburn Pruritus

Non- Pruritic
pruritic scar
scar

Kwak IS et al. J Burn Care Res. 2016;37:343-9

Acta Derm Venercol 2015 95: 20-24

INVESTIGATIVE REPORT

Increased Expression of Three Types of Transient Receptor Potential
Channels (TRPA1, TRPV4 and TRPV3) in Burn Scars with Post-
burn Pruritus

s Gy CHOF, Young Hee CHOI, In Suk KWAK®, Chun Wook PARK! and Hye One KIM
westhesiology amd Pain Medicine. Collegse of Mediciree. Nisllym Univvesity. amd Depaarrment of Comguer

e
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Yang YS et al. Acta DermaVenereol 2015;95:20-4
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Increased activity of TRPV3 in keratinocytes in
hypertrophic burn scars with postburn pruritus

Hye One Kim, MD'; Yong Se Cho, MD'; Sook Young Park, MSc'; In Suk Kwak, MD?; Min Gyu Choi, PhD;
Bo Young Chung, MD'; Chun Wook Park, MD; Jun Young Lee, MD*

1. Departmant of Dermatology,

2. Departmant of Anesthessology and Pain Madicine, Coliege of Medicing, Hallym University, Seoul, Korea,

3. Department of Computer Science, Kwangwoan Uinwersity, Seoul, Korea, and

4. Departmant of Dermatology, The Cathobc University of Korea, Seoul, Ko

Normal skin

Non-pruritic burn scar

Pruritic burn scar

Fig. 1. Immuno-histochemical study of normal skin and burn scars with ial lloid 3
(TRPV3) and TRP ankyrin 1 (TRPA1) (4UDX) All could be demonstrated on basal and supra basal keratinocytes
of burn scars and normal skin. Especially in the pruritic burn scars, there was prominent staining of TRPV3 in
basal keratinocytes. TRPA1 expression was also increased in the pruritic burn scars, but that was not statistically
significant.

Kim HO et al. Wound Repair Regen 2016;24:841-50

Acta Derm Venercol 2015, 95: 20-24
INVESTIGATIVE REPORT

Increased Expression of Three Types of Transient Receptor Potential
Channels (TRPA1, TRPV4 and TRPV3) in Burn Scars with Post-
burn Pruritus

¢ CHOLY, In Suk KWAK, Chun Wook PARK' and Hye One KIM*
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Fig. 2. Comparison of protcin expression of Transient reccptor potcntial £-100
(TRI Therelat r
inthe immunohistochemical staining intensity of various TRP channels are =200

presented as the ratio of the changes of TPR channels expression between
itching (#=33) or non-itching (# = 18) burn scars and the normal skin of
the same paticnts using software. Only TRPV3 expression in the epidermis
was more significantly increased in itching burn scars than in non-itching
burn scurs, Other TRP channcls did not show a significant difference in
the epidermis and dermis.

Fig. 3, Comparison of quantity of mRNA of various Transient receptor
potential (TRP) channels in non-itching (7= 18) and itching ( 3) bum
scars. Data are presented as the ratio of the changes of mRNA expression
between burn scars and the normal skin of the same patients with real time
PCR. TRPV4 and TRPA| were more significantly elevated in the itching
group than in the non-itching group.

Yang YS et al. Acta Derma Venereol 201595204

TRPV3 and Post-burn Pruritus

= |ncreased activity of TRPV3 in keratinocytes in
burn scars with post-burn pruritus
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Impact of the Gly573Ser Substitution in TRPV3 on
the Development of Allergic and Pruritic Dermatitis

in Mice
Takeshi Yoshioka', Kinichi Imura’, Makoto Asskawa', Minoru Suzuki’, tsuki Oshima', Tsutomu Himsawa’,
Teuneaki Sakata', Tatsuya Horikawa® and Akinari Arimura’ d
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TRPV3: time to decipher a poorly understood family
member!

Bernd Nilius', Tamis Biré” and Grzegorz Owsianik’

KU Leu
Belginm
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Research Group, Departntent of Physiology. University of Debrecent, Mdical and Health Scionce Center,
Delrecen, Himgary

A
TR ANAAN
g’“t‘\_‘\_'\_’\_‘kk_*k
£ 20 RR10UM
——
1
Lo %
Qzars §
Oare (5]
£ Cabmodiin 80 240
* Calcim Time (s}

i

o TRPV3is most abundantly expressed by skin cells
= Regulates proliferation, differentiation and apoptasis of human skin
L Keratinocyte migration and wound healing via NO release
. Hair follicle cycling
= QOlmsted syndrome, Multiple ‘gain-of-funtion’ mutations of TRPV3
= hyper-orthokeratosis and keratomas, diffuse alopecia and extreme pruritus
= Activation of TRPV3 on keratinocytes led to pruritus and pro-inflammatory actions
m] Shows unique activation properties
= TRPV3channel activity successively increases upon repeated stimulation

= Intracellular ATP lowers sensitivity of TRPV3 ta chemical agonist and stabilizes the sensmlm in'
induced by repeated stimulation by TRPV3 agonist Xu et al. Nature. 2002;418-181-6

Bernd N et al. J Physiol. 2014;582:295-304

Role of TRPV3 Channel in KC

Bota terpencids, Irritative and thermal
Natural products challenges

on of TRPV3

Direct effects Indirect effects

Inhibition of proliferation " Induction of pain, itch, and
Induction of apoptosis thermal sensations [via
Modulation of differentiation activation of sensory afferents)
Inhibition of hair growth Induction of skin inflammation
Regulation of formation and (via activation of skin cells of
maintenance of the cutaneous innate and adaptive immunity)
barrier

NILIUS B etal Exp Dermatol 2013;22:447-52
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Increased Activity of TRPV3 in Keratinocytes in Burn
Scars with Post-burn Pruritus
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Kim HO et al. Wound Repair Regen 2016,24.841-50

S
N B(N) B(P)
N B(N) B(P)

Fig. 2. Comparison of epidermal and dermal staining intensity of transient receptor potential vanilloid 3 (TRPV3)
and TRP ankyrin 1 (TRPA1) in pruritic and non-pruritic burn scars, and normal skin. (A, B) Only TRPV3
expression in the epidermis was significantly increased in pruritic burn scars compared to non-pruritic bum scars
and normal skin. (C, D) In the dermis, there was no significant difference of TRPV3 and TRPA1 expression among
the three groups.
N: normal skin, B(N): non-pruritic burn scars, B(P): pruritic burn scars
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Fig. 3. Quantities of mRNA and protein of neurokinin-1 receptor (NK1R) and proteinase-activated receptor 2
(PAR2) among pruritic, non-pruritic burn scars and normal skin. (A, B) The mRNA of NK1R and PAR2 were
significantly elevated in pruritic burn scars compared to non-pruritic burn scars and normal skin. Particularly, the
qguantity of mRNA in PAR2 was more elevated in non-pruritic burn scars than in normal skin. (C, D) The proteins
NK1R and PAR2 were significantly elevated in pruritic burn scars compared to non-pruritic burn scars and normal
skin. There was no difference in protein between non-pruritic burmm scars and normal skin:

N: normal skin, B{N): non-pruritic burn scars, B(P): pruritic burn scars

Kim HO et al. Wound Repair Regen 2016;24:841-50
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Fig- 4. Comparison of the quantity of mRNA of transient receptar potential vanilloid 3 (TRPV3) and TRP ankyrin 1
(TRPA1) in keratinocytes and fibroblasts. (A, B) In the keratinocytes, Only TRPV3 mRNA expression of pruritic
burn scars was significantly higher than in that of non-pruritic burn scars and normal skin. (C, D) In the fibroblasts,
quantities of MRNA of TRPV3 and TRPA1 exhibited no significant difference among the three groups.

N: normal skin, B(N): non-pruritic burn scars, B(P): pruritic burn scars

Kim HO et al. Wound Repair Regen 2016,24.841-50
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Finding Specific Activator/Deactivator

ca?* flow

* flow

ca?

O TRPV3 agonist: 2ABP+carvacrol, camphor O TRPA1 agonist : Nicotine+BCTC, icillin
0 TRPV3antagonist: DPTHF O TRPA1 antagonist: HC-030031
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Increased Activity of TRPV3 in Keratinocytes in Burn
Scars with Post-burn Pruritus

400

300

200

Peak magnitude of
the Ca®* response (AF/F,)

*

= TRPV3 activation Vehide

= TRPV3 blocking

Positive (with
tonamycin)

B(N) B(P)

TREV3 blocking (with
DETHE)

TREV3 activation
(with 2-AP8 +
Carvagrol)

Fig. 7. Peak magnitude of the Ca2+ response on transient receptor potential vaniloid 3
(TRPV3) activation in the keratinocytes of normal skin, and in non-pruritic and pruritic burn
scars: Compared to TRPV3 blocking, intracellular calcium levels in the keratinocyte were only
increased in pruritic burn scars after TRPV3 activation.

N: normal skin, B(N): non-pruritic burn scars, B(P): pruritic burn scars
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[0 Methods

o Experiments on cultured
keratinocytes from

o Normal skins, non-pruritic burn
scars, pruritic burn scars
o LookKing for PAR2 effecting

TRPV3 activation

+ 96 well microplate
*3x10*/ 200ul

Cell seeding

tKit™ (Lonza)

+ with 20mM Ca?*

» Signal factor inhibitors

* 37, 5% CO; incubator
* KGM-Gold™ wio Cass, phenol red free Bull

* TRPV3, -A1 agonist or antagonist
» PAR2 agonist or antagonist

9
o
=
=

Why PAR2?

PKCs
0.1 uM

Ago.: 2-APB (200 uM), Carvacrol (500 uM)
Anta.: DPTHF (125 ul)

Ago.: Nicotin (1 mM), BCTC (20 ul)
Anta.: HC-03003 (125 uM)

Ago.: SLIGRLNHZ (100 uM)
Anta.: LRGILS-NHZ (100 uM)

PLC-B inhibitor (10 uM)

PKA inhibitor (10 ul)

PKCs (a, B, v, 8, £ and T} inhibitor (10 uM)

PKC-a, § and PKD inhibitor (0.1 uM)

KCa, B. v, 8 and g inhibitor, but not PKD (

* In our present study, PAR2 is highly expressed in the epidermis of pruritic

burn scar tissue.

= Our previous study showed higher mast cell counts in pruritic burn scar
tissue than non-pruritic burn scar.

+ PAR2, expressed by sensory neurons and Keratinocytes, is considered as a
key molecule in itch sensation.

» |t is considered that such as trypsin degraded from mast cell may have a
role in postburn pruritus by affecting keratinocytes or nerve ending.

TRPV3 Activation w or w/o PAR2 Activation

TRPV3 channel.

» In KCs from pruritic burn scar, PAR2 activation markedly potentiate opening

+ TRPV3 activation itself increase little Ca** influx with PAR2 inhibition in KCs.

Normal

]

Burn (N)

|

Burn (P)

|

Normal B(N) B(P}
e ) 1E-06 1E-06
= PAR2 agonist (SLIGRL-NH2)

ey BE:05 BE-05
- =& PAR2 antagonist (LRGILS-NH2)
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TRPV3 Inhibition after PAR2
Activation

In KCs from all samples, activation of PAR2 effectively increase intracellular Ca** ¢
oncentration.
Otherwise TRPV3 inhibition markedly abrogate PAR2-mediated calcium influx.

Normal Burn (N) Burn (P)
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b5 e, i 11 21 31 41 51 61 /1 8L 91101111121
101121 31 41 51 61 71 BI 81101111121 111213141 516171 8191100
PAR2 agonist (SLIGRL- PAR2 agonist (SLIGRL- PAR2 agonist (SLIGRL-
NH2) + NHZ) + NH2) +
TRPV3 inhibition TRPV3 inhibition TRPV3 inhibition
(DPTHF) (DPTHF) (DPTHF)

Does PAR2 sensitize TRPV3 in KC?

+ PAR2 (Protease-Activated Receptor 2)

— PAR2 has been reported to couple with PLC-
B(Phospholipase-B) and to activate Protein Kinase A, C, D
and sensitize TRPV4

— Currently working on effects and mechanism of PAR2 on
TRPV3
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PLC-f fnhibitor: U73122, 10um, PKA inhibitor: H-89, 10um

PKCs (PKCa, B, v, , € and{) inhibitor: GF109203X (bisindolylmaleimide 1), 10um
PKC-a, B and PKD inhibitor: Go6976, 0. 1um

PKCs (PKCa, B, v, § and ) inhibitor, butnot PKD: Go6983, 0. Lum
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TRPV3 Activation After PAR2 Pathway Inhibition

% In KCs from all samples, PLC-B, PKA, PKCs, PKD inhibitor markedly reduc
e intracellular Ca** level by TRPV3 activation as well as by PAR2 activation.

PAR 2+ TRPVS agonist \

1E=06

BE+05

6E+05

AE<05

2E+05

0E+00

PLC-f inhibitor: U73122, 10um, PKA inhibitor: H-89, 10um

PKCs{PKCa, B, v, &, £ and{] inhibitor: GF108203X (bisindolyimaieimide 1), Loum
PKC-a,  and PKD inhibitor: Go6976, C.1um

PKCs (PKCa, B, v, & andT) inhibitor, butnot PKD: Go6983, 0.1um

TRPV3 Activation w or w/o PAR2 Activation

HaCaT mock B TRPVS (+f4]) C TRPV3 SiRNA
PAR2 agonist, antagonist PAR2 agonist, antagonist PAR2 agonist, antagonist
EB 0 f3=4 SE
SE+OS SE+05 SEeCS
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Comparision of calcium peak influx in HaCat mock, TRPV3 Plasmid inserted, and TRPV3 siRNA inserted keratonicytes.
PARZ agonist alone didn't make high calcium peak influx even in overexpressed TRPV3 keratinocytes (B).But TRPV3 overexpressed
keratinocyte showed relatively high level of calcium peak influx with TRPV agonist even after PAR2 pathway inhibitors (E).

PLC-5 inhibtar: U73122, 10um, PKA inhibitor: H-29, 10um

PKCS [PKCa, 8,5, 5, 2 and £} inhibizar- GF109203 {nisindolyimaleimide 1), 10oum

PKC-z, 8 and PKDinhibitor: Go8976, 0. lum

PKCs (PKCa, B, v, & and L} inhibitor, but not PKD: GoB383, 0.1um

Expression of TSLP and TSLPR in burn scar

B. TSLPR qPCR

A. TSLP gPCR *
a0 =2 * *
* " T
30 * *
30 —
2131
= 1546 20 13 |
1000
10 10 =
045
0o J - + , a0 -
N B(N) B(P) N B(M) B(P)

Comparision of quantity of mRNA of TSLP (A) and TSLPR (B) in keratonicytes in normal,
nonpruritic, and pruritic burn keratinocyte.

mRNA of TSLP was measured by qPCR. Pruritic burn scar showed the highest expression of
TSLP & TSLPR mRNA compared to normal and non-pruritic burn scars.

TSLP, thymic stromal lymphopoietin; TSLPR thymic stromal lymphopoietin receptor
N: normal skin, B(N): non-pruritic burn scars, B(P): pruritic bum scars
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Expression of TSLP and TSLPR in burn scar

. A.TSLP WB - TSLERWD
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Comparision of quantity of protein of TSLP (A) and TSLPR (B) in keratonicytes in

Normal, nonpruritic, and pruritic burn keratinocyte.

TSLP and TSLPR protein were measured by western blotting. Pruritic burn scar showed
the highest protein level of TSLP and TSLPR compared to normal and non-pruritic burn

scars.

TSLP, thymic stromal lymphopoaietin; TSLPR thymic stromal lymphopoietin receptor
N: normal skin, B(N): non-pruritic burn scars, B(P): pruritic burn scars

Expression of TSLP and TSLPR in burn scar

Normal Non-pruritic burn (B(N))

o Bu 1 s 8a

Pruritic burn (B(P))

TSLPR(CRLF2J! TSLPR(CRLF2) % fua

Conclusion

+ Expression of TRPV3 is increased and activated in keratinocytes of burn scar with
post-burn pruritus.

+ Activation of PAR2 on keratinocytes induce rapid TRPV3 activation and induce
inward current of Ca**.

= PARZ2 sensitize TRPV3 channels with PKA, PKC, PKD signaling pathway.
+ PAR2 itself can increase intracellular Ca** but it is markedly decreased if TRPV3

is blocked.
* Expression of TSLP and TSLPR are increased in keratinocytes of pruritic burn
scar. DTryptase? =

Mast Cell T
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Further study

* How can TRPV3 calcium flow in keratinocytes, being non-excitable cell, be
transmitted to nerves? Hypothesis
— Ca2* waves in keratinocytes are transmitted to sensory neurons mediated by
extracellular ATP
— TSLP excretion from KC increased by TRPV3 activation
» Currently studying for

— The role and mechanism of TSLP and ATP, released by keratinocytes, on
sensory nerve fibers

7
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In vitro Model for itching

Experimental scheme
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Pathophysiology of Itching in AD
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Promises and Challenges of Improving Biomarkers for Atopic
Dermatitis

DirkJan Hijnen
Erasmus Medical Center, The Netherlands

Atopic dermatitis (AD) is a challenging disease in several ways. A major challenge is
the heterogeneity of the disease. There have been many attempts to stratify the
disease by using aspects such as allergic comorbidity (asthma and allergic rhinitis),
and age of onset. These patient characteristics do however not predict response to
treatment or the course of the disease. Recent technical advances have allowed
determination of large numbers of potential biomarkers in different tissues. With
many new targeted treatments for treatment of AD in development, these biomarkers
may be helpful in predicting response to treatment on our route to precision medicine.

Determination of disease severity has also been a challenging topic for AD research.
Many different tools for measuring disease severity have been used in the past (eg.
EASI and SCORAD), each of which had advantages as well as disadvantages. We now
have biomarkers that can be determined in skin or blood may provide better tools for

objective determination of disease severity.

Keywords : Atopic dermatitis, Biomarkers, Disease severity, Precision medicine
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Skin-resident Natural Killer T Cells Develop Cutaneous Allergic
Inflammation in Atopic Dermatitis

Chang Ook Park .
Yonsei University, Korea

Natural killer T (NKT) cells are unconventional T cells that bridge innate and
adaptive immunity. NKT cells have been implicated in the development of atopic
dermatitis (AD). We demonstrated that CXCR4 and its cognate ligand CXCL12 were
significantly up-regulated in human AD skin in global transcriptomic analysis;
proteomic analysis revealed that CXCR4" NKT cells were enriched in AD skin and
were consistently elevated in our AD mouse model. Adoptive transfer of
allergen-specific NKT cells conferred antigen-specific cutaneous inflammation, and
predominant skin NKT cells were CXCR4" and CD69", similar to tissue-resident
memory T (TRM) cells. Skin-resident NKT cells uniquely expressed CXCR4, which
was confirmed using a parabiosis system. Intravital imaging showed that CXCR4"
NKT cells preferentially trafficked to a CXCL12-rich area, forming an enriched
CXCR4" NKTRM/CXCL12" cell cluster, which developed acute and chronic allergic
inflammation. CXCR4" NKTRM cells may form a niche to develop AD, where CXCL12
1s highly expressed.

Keywords : Atopic dermatitis, Natural killer T cells, Tissue-resident memory T (TRM)
cells, CXCR4, CXCL12, Thymic stromal lymphopoietin
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New immunologic approaches:
innate immunity in Atopic dermatitis

® Most common form of AD _
(70-80%). @ Remaining (20-30%) patients

o Also allé_rgic AD. have non-allergic AD.

@ Normal total IgE levels and
negative serum allergen-
specific IgE.

® Elevated total and
allergen-specific IgE in
serum and skin.

New immunologic approaches:
innate immunity in Atopic dermatitis

® The treatments of non-allergic AD patients are often challenging,
thus new immunologic approach such as thymic stromal lymphopoietin
(TSLP) activated invariant natural Killer T (iNKT) cells is required.
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Natural killer T (NKT) cell

® Natural killer T (NKT) cells co-express
a T cell receptor (TCR) along with typical
surface receptors for natural Killer cells.

{43 -1
CDR kmp: tzgeen |
® [More than 80% of NKT cells express cmdf'@jﬁ"pmmiw
invariant TCRa chain Va24;VB11 in : th'
humans and are referred to as invariant /\j -\/";:
NKT (iNKT) cells. ¢
8 Ce \,
C- T .
""\'/-kA/

Nat Rev Immunol. 2012 Dec;12(12)-845-57

IFNy .
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Cytolysis

Antibody production
Memory responses

Contact-dependent
inhibition of INKT proliferation,
cytokine secretion, cytotoxicity

¥ \"‘1 -2
INKT-induced
DC maturation,
cross presentation

v

Proliferation

PLoS Pathog. 2012;8(8):21002838
Ag-specific
responses

® iNKT cells recognize CD1d-associated glycolipid and
rapidly produce cytokines including IL-4 and IFN-y.

® This cytokines regulates adaptive immune responses by activation of
dendritic cells (DCs), natural Killer cells, B cells, and conventional T cells,
thus linking innate and adaptive immunity.
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Objective

To identify the AD-related
innate allergic immune modulatory proteins
and validate its role in iINKT cells

Protein quantification using in-vitro labeling,

Tandem Mass Tag (TMT)

iNKT cell 292 ™N128
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CID-MS/MS for peptide identification
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iINKT Cell Protein list of ratio

| L Ls Fit ratio | Fit ratio

Index DESCRIPTION aval) | ava(Shr) |avo(2anr) av"gﬁ w';;g" :‘32 et
1 | GS=ERMN isoform 2 of Ermin 2051875 | 23888.25 113783 1432 1454 13.47 0.096| -0.339
2 |GS=KAT2 Keratin, type il cytoskeletal2 epidermal 4813.25 | 3664.125( 2887.875 1223 11:84 1148]  -0517| -0.735
3 [G5=HBAZ2;HBA1 Hemoglobin alpha-2 317319.46 450704 73| 19393134 1828 1878 17.57 0383 -0.698
4 |G5=HBAZHBA1 Hemoglobin subunitaipha 32082701 | 467712.4| 20207228 18.33 18,84 1763] 0.380] -0.694
5 | GS=HBD Hobm fused globin protein (Fragment) 370413.3 | 539026.95 | 232897 44| 1850 18.04 17.83]  0418| -0.657
6 | GS=THBS2 Thrombospondin-2 ‘9287196 | TR466 535 | 58523 265 16,50 1622 15.84] 0403 -0.654
7 | GS=HBB Hemoglobin subunitbets 296839.05 | 425536.77 [ 190467 .23 18.18 1870 17.54]  0.397| -0.630
8 |G5=HBGZ Hemoolobin subumit gamma-2 267729.92 | 39700177 [ 17211756 18.03 1860 17.38]  0445) -0.625
9 | GS=HBB Truncatsd beta-globin (Fragment) 164620.29 | 242638 93| 106622 43 1733 17.29 16.70] 0437 -6.615
10 |G5=LSMT R30783_1 42283 165 | 61396,33| 27457665 15.37 1581 1474]  0415) 0611
11 | G5=HBD Hemoglobin subunit detta 175224585 | 252391.8|114006.54 17.42 17.95 16,800  0.403] -0.608
1z G5=5LC4A1 Solute carrier famity 4, anion exchanger, member 1 5478 5| B950.335| 354133 1247 1278 11.79] 0.233 -0.604
13 G5=HBD Hemoglobin Lepore-Ballimore (Fragment) 150825 98 | 215449 41 1012ﬁ6_3‘i 1720 1772 16 63| 0.390 -0.564
14 | GS=CA1 Carbonic annydrase 1 15367 86 | 20284.035 | 10536.595 13:81 1431 13:38] 0277| 0632
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12 Sf;ﬁ“sim‘iio'xfr"a:;;:fzh a-hydroxysteroid dehyd 36153.75| 308825| 2636525 1514 1482 1488 0348 043
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Differentially expression profiles

of

TSLP Oh, 6h, and 24h-treated iNKT cell groups

® Heat map analysis
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@ An alpha-chemokine receptor having
a 7 transmembrane domain, G-
protein-coupled cell surface receptor
which was initially cloned in 1994.

® specific for stromal-derived-factor 1
(SDF1q, also called CXCL12).

® A molecule endowed with potent
chemotactic activity for lymphocytes
(B cell, pDC, NK cell).

Monocyte NKT call

J Allergy Clin Immunol. 2006 Aug;118(2):305-18

Expression of CXCR4 in Va24+ iNKT cells in the
human skin of healthy controls and AD patients

DAPI CXCR4 Vaz24 MERGE

) ....
i ...
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SDF1a: cognate ligand for CXCR4

@ Now designated as CXCL12.

® Produced in bone marrow, spleen, liver, lymph nodes, and
fibroblasts.

@ Binding of SDF1ato CXCR4 activates signaling pathways that
control cell proliferation, survival, and migration.

® The CXCR4/SDF1achemokine axis is essential for leukocyte
trafficking, for immune homeostasis in secondary lymphoid organs.

® In AD, the role of CXCR4/SDF1ais rarely discussed.

DNFB-induced in SDF1a-DsRed transgenic mouse

® SDF10-DsRed transgenic mouse: express DsRedE2 from the
endogenous Cxcl/12 (chemokine (C-X-C motif) ligand 12), mouse promoter.

® DsRed (stained with anti-RFP) is primarily expressed by perivascular
stromal cells and endothelial cells throughout the bone marrow.

® DNFB were treated to SDF1a-DsRed mouse for 3 days,
5 day after the sensitization.

Sensitization

with DNFB
& *—0—0—
Day 0 5 6 7

Challenge for 3 days
SDF1a-DsRed
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Increased SDF1a expression
in the lesional skin of DNFB-induced mouse

® SDF1a expressions in DNFB-induced SDF1a-DsRed mouse

NL

DNFB-induced

cD3 Vimentin

Increased SDF1a expression
in the lesional skin of DNFB-induced mouse

® DNFB-induced SDF1a productionin T cell and dermal fibroblasts

SDF1a

Vimentin

NL DNFB-induced

cell count

100

CD3
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Increased SDF1a expression
in the lesional skin of AD patients

Increased SDF1a expression
in the lesional skin of AD patients

DAPI SDF1a CD3 MERGE
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Role of INKT cell in DNFB induced mouse model

control
Challenge
DNFB 4
induced . . .
Day 0 1 3
¥ ¥
Analysis
iINKT-AT
DNFB Adoptive kcontrol
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e e’e Challenge
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DNFB S ® L)
3
v

induced Day 0 1
¥

wild type Analysis

Role of INKT cell in DNFB-induced mouse model

® Ear thickness was elevated in DNFB-induced mice,
also in iINKT adoptive transfered DNFB-induced mice

10 1
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Role of INKT cell in DNFB-induced mouse model

@® skin iNKT cells are proliferated at day 3

WT DNFB-induced

skin non-dLN dLN skin non-dLN dLN

1.
L

Day1

Role of INKT cell in DNFB-induced mouse model

® CXCR4 expressed higher in skin iNKT cells than other lymphoid organs

WT DNFB-induced
skin non-dLN dLN skin non-dLN dLN
11.1 4.35 2.05 16.4 0.81 1.93
Day1
% L ] || | || | |
Day3 14.2 4.54 1.09 0.86 0.92
L || LI | [l L 1]] | |
v & & & &
CXCR4|
CFSE
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Tissue-resident memory T (Tgy)

® Memory T cells give the host a highly effective immunity
against previously encountered pathogens.

@ Memory T cells are divided into central memory T (T¢y,) and
effector memory T (Tgy) and tissue-resident memory T (Tgy) cells.

® Tp,, cells are non-recirculating residents of non-lymphoid tissues
and organs such as gastrointestinal tract, gut, and skin.

Secondary

Non-lymphoid tissues lymphoid organs
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* Focused local immune surveillance and defense  * Blood-borne immune surveillance and defense
= Homeostatic support = Reinforcement/amplification

@

Fan X, Rudensky AY, Cell Rev., 2016

Expression of CXCR4 in Va24+ iNKTg,, cells in the
human skin of healthy controls and AD patients
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Different CXCR4 expression of iNKTgy cells
in mouse skin, liver, lymph node, and spleen

Skin

Lymph node Spleen

NK1.1

CD3

[34.1 1.10 072 | |9.15 0

CXCR4 expression in NKTgy (%)

Skin Liver Lymph Spleen
node

cD69

0.42

L AR

CXCR4

CXCR4 expression of iNKTgy, and iNKT,, cells
in mouse skin, liver, lymph node, and spleen

@ Parabiosis

WT CD20.1 WT CD90.1

2 week

INKT

iNKTqy
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CXCR4 expression of iNKTgy, and iNKT,, cells
in mouse skin, liver, lymph node, and spleen

CD3+/ CD90.1+/INKT+

CD69 |

CXCR4

CD90.1
(INKTgrum)

(INKTym)

SKIN LIVER LN SPL
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® CXCR4 and SDF1a were significantly infiltrated
into AD skin compared to normal skin.

® CXCR4+ iNKT cells was also increased in AD skin.

® Dermal fibroblasts and T cells in AD skin produced
SDF1a compared to those in normal skin.

® iNKT cells in skin specifically expressed CXCR4,
rather than those in liver, lymph node, and spleen.

® \We suggest CXCR4/SDF1a axis of skin iNKT cells
as a novel therapeutic strategy for AD.
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