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JEIZ L VR SN TR Y, REEEROENmITITERERPFEL TND, &6
(3 AMEICALE T 2 R BUT T LV R, ARUE., BERERS L OAED 4 SDJE
NG, BEIL T OilkE-CHLE T, ALEEO 3 @bl TnD

KEDITIRITEIAT DITHENKRE~EBATT 27 7 F 7 %A b (FREALM
f) TS TRY ., RAerMIEES LOMEEEZE L 75 /¥4 FORE
JEREEZ RO, MIZ b AE U —MfafEEMET (A€ Y —CD8 T : AE Y —Tc)
Ml . TN A AT = RS R ESLIIEAFE L TR Y L &
BIZRR G351 DK GREFIN N S OIFIRE B L OT7 L7 VB DR AEZRL
FCHERHETEZLTND Y

— i, BERIZEDORE D DFAMEE D ORER SN TWDME B, REIZH LRIME
BLOBPEIZEN TV D, EROMIRIE T8 2R BHER S ) b Al D TR 72565 A ik &
22U, FTa I ERHRDETIT LTV D, ALBER KO Mo i &
WD 0 ZOMBEPIIRE SRR, MR ICEA TS, ERS E-%<
OffaEALTEBY, HIRY >l (innate lymphoid cell : ILC), AE Y —
AUR=T (AEVU —CDAGHET : AE U —Th) MECHESREIZRE S5 Th/Te
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HIZETHRIET DV EBZONTNWD, o, —HOWEREEIZB W THBEOE
LA BIZERR B ONL OB FRRRTRIET S " LbEXbNTVDS, L
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KERDOFRETH D3 THREEOIE T " "2 L S LERBNSDOHAE T T
DT EDBHERENTND, TOMER, EUEEF{AY THECK X, 7Ly
VB L OMAED OB ERGICSE, T NE—MEERBEO T MO T &
v b % Th2 MIRAERL~MET TV 5, Th2 MIRIZERE K+ Td % GATA-binding
protein 3 (GATA3) IZ X > TEDI/MbHIE S 4L, ik U7z K 9 (iR 1B
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KRBT 22 LN TE D, REHEREEIITE Y M e X THENBETHY | i
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ba R e 5, INFEMETREUE & BI6RA & 2 MVEPEMIZS 1%, IR ORI O SR L
EEORBTHY ., FEBZOTHREE b 7225, FREEITMHMEIZ e - TRIE
LB BIMOBRVACRERETH Y . FIEA T =X N H RHRIER I
IRERMEDRE TH D0, it MEUEIZI T 2 M 0E 3] 628272 0
D05 Y, BIAIE, MBRFERRCH DL U DR, R o B
BREH~O~ 7 w77 —UR08EK, THl, BAIANZEL TWD Z ERlESN
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[FE STV 2RV, ILFEsMER X OBRFMEIREE T2 N EIVRE D B CHURD R
HENDZ X, 25 OHURDSHRERO I EE 2 RE 2 A/ 5 alfetEn H 5
SN TWD 2T Lo T BEEIZB W TR KOV E APk
TIRIEA I = AL DEAICEETH L L EZXBILD,

W2 10 FERNC R DR L O b e —M RGBT B AFFE D5 R, JiHHE A
H=RLPA SN ST, T D & BITER % 72T O 5y AR AOTR R SE AR S0 R %
SNTWD, Hffld IL-23/Th17 AR OIEM L 2 Fe e L, —J5, 7 hE—
BIGRIE 2 RGEIREEZ O RBTHHEBEX LN TND, LLRRGL, i,
HERS L OV b B — R SR ORI W T 2 RIGEINAICE 5351 R
A 2, Th17 MR HERY A N AV OFEADPHER SN TR, it 7 M —MEKL
JERTHIBEOY A N IAVFEAEANEL WD Z EBHLNERST, LRS- T,



TS ORBITKTT DIEFNRZ 1A E S H7-010E, W B TORERRD
BWELDIAREIC L, TN ENORERINIKIS T DIBFIEEZ LT 5 2 &M
TWCTHDH, ZIUTK L, B\EIETED THIEY 7 v hSRIERKICE S L Tu
LN ARHALRKERTHD > 02 Y, 1 DOF R E LT, MREERE K 235
PEFRZIEIZB G- L TV DH EE X b TS ¥, EEARMEEEK O 1 >Th b
fr e i, koG X OEOBITHE S RIEIC I VIEEILI D Z LT
TITRENTND 3 BRI Z &1 b > B U TR L A (et & & 2 R
HL, IHIZZO br v BRI IETREE B O A R L7 iz T
EF LTV ZERMEIRTND P %,

ZZTAMIZETIX, 7 —%A FA MY —FBX qRT-PCR¥EL W THAES T
N MR SR BE IR 5 25 MR X O RS C ORI 5340V A
N A A 2 7 BB L OV RNA LUV TRET L. TR ENORETE
YA AL UEEEL TOWDHIOREZRATL, HIZ, TNENOFHRE
TR BE G- L T DRI OE W Z B SIS 5 72010, Wi RO B RS S il ks
K OMIIR H OFEBR ARG 2 LLB R L7, RN CL SREUE Z M9 2 72 18-
Y TAETIVEMBEL, MRA Y AT —8 1 Z2A% LRI L > CHE
L7e~ U ABBIEET /L0t b ORFEMEFREEIITVIRREZ R 2 et L, T
bbb, Ry AETLOE MEEET LV E L TERERF L, —J, BIE,
BNIRIBIFEEDMFAE L TR W22 R B T b 2 LR MESREEIZ IV T, Fiiz72if
FIELTEZONTWAHL e BV THLLENT N T VDR T RAET )L
ORGP That Lz,
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H1E OMEHREASEICEIT S IL-17 B X O IL-22 BHREIZ SOV T O

S E VRIS 2% REONREBNRBHLERETHY | BESCHEEN
IRBIR FAHI R K OVRE RIS OFREI R E R & Mx RERNEAED S o T
AL LBEEREBTHS ™ 7, BE 10 EMOHFEIC & - T, WL T Ml
CERT DT 7F A P B IO OREIRERETH L Z LB LN E
72577, YANE tumor necrosis factor alpha (TNF-«) =° interferon-y
(IFN-vy ) ZPEAT S Thl MldOBIE-2135 2 H TV, AFFEOERITHEVR
JERBEMY A b A o ZPEAL TV D Th17 MR KO Tel7 Mo &ENZE R 2
H£E S TWVD, BRRAIIC X o TEA STz IL-23 X OH I I T ThlT
MO AAF & B 2R T %, 25 LBEATFERBAR FIFZEIC & - T INF- o D1
AR ERRBE S [L-23/Th17 MRS DAL SR BE 2 2 E B b S h
TG P ORI AIC IV T, 2D ORIEFEMEY A U A o OEEM
IXEREE TOPLINF- o HUIA, PTIL-23 p40 (IL-12 pd0) HUiR, PT IL-17 Hifk72 & D
T REERERE O T IRREIEZ B L CTHENIR ST, Z09h, VAT HX
~ 7L IL-23 p40 (IL-12 p40) (2T 5t MNUE /7 v —F L Huko a5 Mz fit
IBHRIETH Y | Th M3 KO Th17 MO KIS 2 R 2 2 Lok,
FHHNENTIBFEDREZ R LTV, £ < OBEITBWTEREFT ORE T
FTL2ZENMBNTEY, ERT2EE TR 30% KM TH L " 2, —J7,
2D & DT FAERERIZ X D IG R ISR AFAE T DR A ERIZ B3 5 bf
FITEE DL FOEBUEIC OV TR RARFREHNLETH 5,
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IL-22 (TR AR 35\ RIS R AR )~ & DG BAE 72 & ONTHR /R O F 4=
BILOEER SICHEEREZEEZRZ LTS L1000, b7 7V —D—
DToHY, Th17T M bEASND P, Fo, IL-22 1% Th17 LD 72 5 Th22
IR KON Te22 MR/ & b A S, TL-17 FEAZED TS END 2 LA
HENTNWD > Y, IL-22 1 ZRED 7 ZF A b M, B ORI EIC
FH LTS IL-22 Z 4K (IL-22R) %4 LT signal transducer and activator
of transcription 1/3 (STAT1/3) ZIGEMALT 2 Z LICKVIEHT S, IL-22R I
3 IL-10 Z AR B 4 (IL-10RB) & IL-22 AR AL 84 (IL-22RA1) 22572 5~
T _BROZEERTHD, —F, IL-22 1 3E MR L IEE L S5 2 L AHE S
ALTUND % 78 TL-22R DSSERARIZBEBL L TW A D ENEIRBTH S ™0 %,
IL-22 DA, TL-20 3LV IL-24 & IL-22RA1 EAEATFHETH D ™ ) IL-20 B L O
IL-24 1% IL-22 L [RRRIC IL-10 A P A 77 IV —ThH Y, IL-22 LI IL-
2REN LT TF YA FOEHEIZ D> T\ D, 72 Th IL-22 1% IL-17
LT TTF A b ba L, R L ONEBRE A L S, WO
BEY LA P Th D R B2 S AEIRE GEAE) PRIILERS XL
OB OAIER L ~DZEM e Y2 b 59 % 1L-22 1XIEFR LI b LR DI
BB WTREAEDNTTE L TR, B-T 4 7 =29 LL-37, S100A7, S100A8
R EOPENRT T ROEAZRET S Z L2 X0 REOERPEBERE U
BN THBEREE ZRIZLTND ™ %,

b OHEECHER R G RIE~ 7 AE T TN T, HRER, v 6 TG, ILC
R EOBRGIEICE ST MY IL-17T BI OV IL-22 FEAME LTEZLNT
BY., FNUOOMIIPIRERICH G5 Z EBRHA LN LR TND %, il 21X,
BRI BN T~ A MHIRIZ R &AM DBEITAFE L TV D % 23 it
HEHE DRI T~ A MIIAAS IL-17 2 PEAT D Z LG Y STV 5

ST, FRHRAE O~ A MIX IL-17 7217 T/ < IL-8, TNF-a . IFN-vy &
ETHZERMESNTND T, flch, 7T LAF—EEIZBW T~ A Ml
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1FIL-4 R0 IL-13 72 E D 2 RGIEISE A LV A A CHEATDHZ ERHG
NTEY, v A MBI A 22 A N A L HFEATHZ L TRIEZ LD BEED
JREETAUC B G- LT D, —J7 . ~ A MR B DR BRI LREIRAY 2 &
BIZHDL->TWLZERmE"ENTHEY, T42b5, HlflZBW\ T~ X M
RS RE AU B G- LT 20y, E T REAROEEIZE D - T D 0MEARH
Th b, IL-17 R IL-22 72 EORIEFFEMET A NI A L3 TRt K OVE SR
f7e CRk 2 fpa I O A STV D 2 E R STV DAY, FEREOIRHE
FERRIZBAD DA b A VEARMIIZOWTIIAIC > T 63, Baefiti
DRDBIND,

R R SRR DS iR & 2 2 < OFFFETIE. & OMSREREM X R IR iR D
KRR F AT 2 2 O TR . BOE I OB IR 2 8 RT3 2 T Titbi T
Wb, Fiz, A NI A 2 PEAT phorbol 12-myristate 13-acetate (PMA) K
O ionomycin (Iono) (PMA/Iono) (Z X W 5&HAVIZTEME(L L7IREETHIE ST
Do EDID, AENICE T 2 MIAARORBRE L O A b A LV FEARE 2 T
BT L ERHNFETH D, &I TRETIE, Fx BHHICHTE L RER#KE» S
BV R AR U7, B A N2 71, Yufa - [EE % 5 RERI DANICAT
S FIEE N, RAFIETIE, MERIEICHE L, X0 AERNIZEVIREETOY A |
A CEAMBOREN AR TH D Z &b, AT ex vivolZB W T 71
—%A b A U =X aRT-PCR Z T, FRERRRIZ IS 1T 2 AlfE O RFPEARATO 0 A
NBA DX X7 E LU mRNA OFBLE BRE LT,
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2. EBMEHE L OU5E

2.1 JEERKIK

BERRIROTRIUL 18 5L ECTh HHE LKL L L, 2 TOEEL X OREFEH )
bA VT A —ARarky NI ECHIEE2 2T LT, £0. EKERIEK (3-5
mm x 3-5 mm) ORI LOWZE~DOMEH % 11 A22572 % Institutional Review
Board 7> DGO FIZ, BHE 1 NOFEE £ 11T AER D 1~3 fEATERER L
72 (Protocol number: Innoverderm—6028/6029. Innoverderm research. Quebec.

Canada) ,

2.2 ZEBRJjIER KOS

2.2.1 URAFXX<T7 AW

AAFFEIE 18 Tk LA LD BEE B LT HE 2RI L TTo7e, VAT HFIX<T
(45 F721F 90 mg) 1% 8 F7id 12 WG L. BRI o FE51=008 B2 o> 7 O
(ZY 72570 & OIRFRAN RN B % RIAF T HITE T 72, F72. FRNTMOIEHR O
R IEH I L7z (Table 1)

14



Parameter Treated* Untreated Normal
Patients Patients Subjects

(n=10) (n=10) (n=10)

Age (years; mean  SD) 51.8+9.4 57.0+7.8 37.7+12.2

Gender (n(%))
Male 7 (70%) 6 (60%) 5 (50%)

Female 3 (30%) 4 (40%) 5 (50%)

Baseline clinical assessments
PASI (mean * SD) 5.8+2.7 58+1.8 n/a
PGA (mean % SD) 32104 34105 n/a

PGA (proportion 8:2 6:4 n/a

moderate:severe)

Table 1: Summary of demographic data

*treatment with ustekinumab (45 or 90 mg, 8-12 weeks)

2.2.2 & RIS D oK in B

BF I L O DRI S - BB (4 nm x 4 mm) (3EREND 90
SYLAPICALEE 2 Bde LTo. BOERRIR 2 eMT 3 DIV 431, Dulbecco’ s
modified eagle medium (DMEM) &M (Life Technologies Inc.. Burlington,
Ontario, Canada) T gentleMACS Dissociator (Miltenyi Biotech, Bergisch

Gladbach, Germany) % FW7=fSHRA05BEICHE =, 0.2 mg/ml @ Liberase (Roche,
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Mannheim, Germany) (245 37 ° C, 1 KFfi]OEERNEE A L7z, Z OB 2 0]
MO, 74 NMF =B LB DU R T —% LTl 24 2 7=,
LIVE/DEAD® Fixable Aqua Dead Cell Stain Kit., for 405 nm excitation

(Molecular Probes®, Life Technologies Inc.) TYuvfa L7-HIEIZE ~ IgG £7=

% anti—human CD32 blocker (STEMCELL Technologies™) (2L 5 4° C. 15 43[E D
B, Ml RmbtREge s 4° C T30 oMt o 7=, Al Z [EE L7- 1% 12 aL
AL, MRANOYA M hA o Yehh 4° C T30 0T 72, R L-HiRX

Table 2T/ R L7 BV THS , (Table 2)
Name Host Clone xdilution Conjugation Manufacture
CD3 Mouse UCHT1 x 50 Alexa Fluor 700 Biolegend
CD3 Mouse UCHT1 x 25 PE-Cy7 Biolegend
CD3 Mouse UCHT1 x 50 PerCP Biolegend
CD45RA Mouse HI100 x 100 Alexa Fluor 488 Biolegend
CD45RO Mouse UHL1 x 25 PerCP/Cy5.5 Biolegend
CD117/c-Kit Mouse 104D2 x 200 APC Biolegend
CD117/c-Kit Mouse 104D2 x 200 Brillant violet 605 Biolegend
CD123 Mouse 6H6 x 25 PerCP/Cy5.5 Biolegend
CD127 Mouse A019D5 x 10 PE-Cy7 Biolegend
CD172af Mouse SE5A5 x 100 PE-Cy7 Biolegend
FceRl Mouse AER-37 x 20 Pacific blue Biolegend
FceRlI Mouse AER-37 x 25 PerCP Biolegend
IL-17A Mouse BL168 x 20 Alexa Fluor 647 Biolegend
IL-17AR Mouse BG-/hIL-17AR x 25 Alexa Fluor 647 Biolegend
Lineage Cocktail Mouse UCHT1, HCD14, 3G8, HIB19, 2H7, HCD56 x 25 Pacific blue Biolegend
CD45 Mouse 2D1 x 10 Alexa Fluor 700 R&D Systems
IL-17A Mouse 41802 x 25 APC R&D Systems
IL-17A Mouse 41802 x 10 PerCP R&D Systems
IL-22 Mouse 142928 x 12.5 PE R&D Systems
FceRlI Mouse AER-37 x 25 FITC eBioscience
CD45 Mouse 2D1 x 100 APC-H7 Becton Dickinson
CD3 Mouse UCHT1 x 10 FITC ID Labs Biotechnology
isotype control
1gG1 Mouse MOPC-21 x 20 Alexa Fluor 647 Biolegend
1gG1 Mouse MOPC-21 x 8.34 PE-Cy7 Biolegend
1gGb2 Mouse MPC-11 x 125 FITC Biolegend
1gG1 Mouse 11711 x 20 PerCP R&D Systems
19G1 Mouse 11711 x 12.5 PE R&D Systems
1gGb2 Mouse 133303 x 10 PerCP R&D Systems
Human IgG
FcR block Mouse x 100 Stem Cell
Table 2 : Reagents used in flow cytometry
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2.2.3 qRT-PCR

FETGHARAR IR Z BRI IR D L, ABB L OIS EZHNW T/ 7=V A Y U T X
— My 77— THREIFTA AL, RNA = Z ) — L Z T L. Qiagen
Fibrous mini columns (Qiagen, Toronto, Ontario, Canada) % F\THiH L7,
Qiagen OFAETFNEIZHE - T Quantitect Reverse Transcription kit Z T
L 72 RNA % cDNA |ZHRE- L7c, IR T DFEBLL gPCR using 7900 Fast Real-Time
PCR System Applied Biosystems (Life Technologies Inc.) ZfEH L CTHIE L7,
gRT-PCR TH\ 7= tagman probe |X Applied Biosystems—Life Technologies TH#
AL, EBEFORBRT 2 VEEHOCTERILL, "YAX—E U TEBETE L
C human acidic ribosomal protein (hARP; CGCTGCTGAACATGCTCAA (F) .
TGTCGAACACCTGCTGGATG (R) . 6-FAM-TCCCCC TTCTCCTTTGGGCTGG-TAMRA (probe))
(Integrated DNA Technologies, Toronto, Ontario, Canada) ZfEH L7= ™,

2.2.4 MEOTEREZRIRRES

c=Kit' Fe e RI" ¥ A Mfifidds L OV CD3' T #ifd 2 &1 CD45" ML o> A~ BD
FACSAria™ Il (Becton Dickinson, Mississauga., Ontario., Canada) % J\CH
B 7o, HBEL 7Rl the department of Hematology, CHUM IZEWT T A YL
B, U712 StatSpin™ CytoFuge™ 2 Personal Cytocentrifuge (Fisher

Scientific . Otawwa, Ontario., Canada) % FHUNTEEARMER L 7-,
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2.2.5  QuantiGene®Flow RNA fi#ffT

IL-17, IL-22 3B XN B2-microglobulin @t k mRNA DfEH % QuantiGene®Flow
RNA assay (Affymetrix Inc. Santa Clara, CA, USA) Z W THEMEFIEEIZH/E-
THEh L7-, IL-17 (type 1) <2 IL-22 (type 1) . B2-microglobulin (type 1
BLO 4) @ human mRNA (2% 5 7 02— % Affymetrix 22GEEA L7, VA b
1A 38X the BD Cytofix/Cytoperm™ Fixation/Permeabilization Solution

Kit (Becton Dickinson) Z{# H L <C FACS fENT 21T > 7=,

2.2.6  FACS fi#HT

FACS fi#MT1Z forward scatter (FSC) & side scatter (SSC) TH—HHjaIZ A~ —
K Z T 78R BT LU D adiin CD45 Bt (CD45") Az kg & L=, Afgi
BD FACSAria™ II (Becton Dickinson) X OYBD™ LSR II (Becton Dickinson) %

FIWTHIE L. FCS express flow cytometry analysis software CTHENT L 7=,

2.3 MERFFRIMRAT

FENTIZIX GraphPad Prism version 6 (GraphPad Software. La Jolla, CA. USA)
Zf#HEH LT, paired Student’ s t tests F 7=l Wilcoxon paired tests % FElii
L 72, Non—paired data {Z]% Mann—-Whitney tests F 721X unpaired Student’ s ¢

tests with Welch correction ZHW\ /=, P< 0.05 ZHAEEAHV LHELT-,

18



3.1 HEEDIRZEER O B L 7= B & s /i o B 1

HLIRE D IR SRR B [N U 72 B2 2 ABIaIZ 381 5 IL-17 36 KOV IL-22 D pEA
ZRIET D7D, BrizlZBi¥E L7z PMA/Tono (2 X DRI Z N2 e WFikE vz,
bbb, MR (4 m A% ORJEMENS 7 e —H A B A M) —E TR
DDA 5y et 25 2 FTH L (Fig. 1A BXWY 1B) | A CIEIEHA
I LA B MR A A Havie (Fig. 1B), —J5. CD45" fllfia & et G bt %
T, WERE DR FICB VT IL-17 B L O IL-22 P ERIL &2 a8 L7 (Fig.
10) .

19



A — B
(m] —
< :
(=)
o
= [+}]
5 ' < Y °
280 -
1]
Leo
a 2
K]
.‘ i = 40 4
[=) +
2 -
i 3 e ~ 220
BE 3
ESC e o . SR
sCH CD45
C
51003 1003
[= + [e] 00 c +
o 0 10 _%o_ = n 10 4 u%
8 8 000° 8 & Co°
= ) = T
8 + OQ? 8 + g
INERE o ~ 14
) b o
.| |
A g af 18 A L3 = B AS U2 10 3 g —
2 2
22 —mM8—>  ° 0.4 t——or 17 ———=  ° p.14

Fig. 1 Distribution of immune cells in skin cell suspensions freshly isolated from
skin biopsies of psoriatic patients.

Biopsies were performed on plaques of lesional skin (L = 22 patients) and non lesional
skin (NL = 7 patients) of psoriatic patients. A, Gating strategy on Aqua/live dead
negative cells in relation to cell size (FSC); on viable CD45" hematopoietic cells (right
panel). B, CD45" cells (%). C,Intracytoplasmic staining of lesional skin cell
suspensions using anti—IL-22 mAb, anti-IL-17A mAb, or isotype-matched control mAb
after gating on CD45" cells. C: ****P < (0.0001 by unpaired ¢ test (Mann-Whitney).
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3.2 HUEDIREERICEIT S IL-17 B8 L OV IL-22 Fhth#

ATEI TR L7e K 912, TR IL-17 38 KON IL-22 B Ia 3 =2 L
TV, IRWT, 2O DRI 2% A M A VEAZTD 7280
17 B KOV IL-22 BMEMIR DR E kA 7o, £ ORER, WA T IL-22 BETH
% CD3 c—Kit" flfE & IL-17 BtETH 5 CD3' cKit MEOERMR A SNz (Fig.
28) o KEHOYA M A NIENEROMBAITHEL TWDLZ E b LMNE
72-7- (Fig. 2B) ,
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Fig. 2 c-Kit" cells are major IL-22 producers, and CD3" T cells are the main source
of IL-17 in psoriatic plaques.

A, IL-22 and IL-17 expression gated on c-Kit"CD3" and c-Kit CD3" cells; %CD3"
versus c-Kit"IL-22*/IL-17*CD45" cells. B, Cell-surface versus intracytoplasmic
staining with anti—IL-22 or anti-IL-17 mAb in relation to c-Kit expression after gating
on CD45" cells. A: Data show 1 representative experiment of 5. **P < 0.01 and ****pP
< 0.0001 by unpaired ¢ test (Mann-Whitney).
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3.3 <A MARICBWTBIETH YA kA > O

WUNT, CD3" cKit'Fee RT™MMEI LONCD3™ c-Kit™ Fe e R T MO RE A it
T L0, T OMIEE BB, T L7z, TORER, CD3 cKit Fee R1™
fald~2 il TH Y, BB IL-22 B THD 2 L 2R L (Fig. 3A) .
51T, A MIIE IL-17 BRIz, IL-17 254K (IL-17R) HIEH L T
HZENHBMNE ST (Fig. 3B BLW 3C) . —J. £ IL-17 MR & L

TTHlZ R L7 (Fig. 34) .
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Fig. 3 Mast cells (c-kit" FceRI" cells) produce IL-22 and IL-17 and express IL-17R
in psoriatic plaques.

A, Morphology of fluorescence-activated cell sorting—sorted c-Kit"FceRI" mast cells
and c-Kit FceRI'CD3" T cells after gating on CD45" hematopoietic viable cells. B, IL-
17RA and c-Kit cell-surface expression after gating on c-Kit" FceRI" mast cells and c-
Kit FceRI'CD3" T cells. C, Intracytoplasmic IL-22 and IL-17 production in relation to
CD127 expression after gating on c-Kit" FceRI" mast cells.
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3.4 ~ A MKLL THIFICHT B IL-22 35 L0 IL-17 @ nRNA O 7 BARAT

~ A MAEIZERIT 5 IL-17 B LW IL-22 ORBLAHEND S 7202, in situ
hybridization &7 @ —H%A kA b U —Z#HAE D72 QuantiGene®Flow RNA 1%
MWT, TL-22 & TL-17 mRNA OFEEL 2 H—Hifa L ~/L THigS L7z, £ ORER. <
A NIRRT HE & [FIRRIC TL-22 & TL-17 mRNA RBLZ /R L7z (Fig. 4) .
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Fig. 4 Quantification of IL-22 and IL-17 mRNA expression at the single-cell level
in human mast cells and T cells in skin biopsy specimens of patients with
psoriasis.

2-Microglobulin, IL-22, and IL-17 mRNA expression after gating on mast cells (c-
Kit"FceRI"CD3") and T cells (c-Kit FceRI'CD3") in human psoriatic skin biopsy
specimens.
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3.5 AT XX~ THRPIMEIRZE R EIRERTOIRAEERIZI 1T D Th17 #ll iz Bt o
c B A > D3EH,

U AT ¥ X~ 7% IL-23p40 (IL-12p40) (kT HE /) 7 a—FLHkTH Y i
WEOIRFIETH D, ZOUATF X~ 7 ITRPIMEZ R LT AT L IRERTORE
i3 5 IL-17A, IL-20, IL-22, IL-23A, IL-24 BLXN B-F 4 7=
(hBD2) @ mRNA J8HL % FEIRAER & bl L7z, T OREE, IEREIIC LIREE T
(T IL-17, TL-22 B KO -7 4 7 =2 D nRNA FEBLS | JRIRAT & [RIARIC BT
JZAIZ I W TEIIN L T\ e, TL-23A [ ZIRIERT CTO A E5F- L T zolokt L, 1L-
20 [ZIRIFE% COH EH LTz (Fig. 5) .
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Fig. 5 Psoriatic plaques that persist despite ustekinumab treatment maintain a gene
expression associated with Th17 comparable to untreated plaques.

gRT-PCR comparing lesional versus non-lesional skin in both untreated and
ustekinumab-treated patients with moderate-to-severe psoriatic plaques was performed.
Normal skin from control subjects without psoriasis was also included. NS: normal skin,
NL: non-lesional skin, Plaque: lesional skin. *P < 0.05 and **P < 0.01 by paired
Student’s #-test.
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3.6 TURT XX~ TIRPIMEIREEIZE T D IL-17 B

RIEICR N T, UAT F X T7IHRRICH 20D b TIFRABIL LAEICH
VN TL-17 mRNA BELFER SN2 Tod, U AT F X~ TIRFIERZAEHIC BT 5 1L-
17 Bt D[R E 2 il 27z, BBTMIR AR IZ 81T % IL-17 G T Mt o FI & 1396
WATE [FFRE Ch o7 (Fig. 6ABLU6B) | B R&E Z LIZIETMICEHT
% IL-17 BGPERDERAT L U B L Tz (Fig. 6A B LTN6C) |
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Fig. 6 CD3IL-17" cells are increased in the refractory plaques of ustekinumab-
treated patients.

Leukocytes were isolated immediately ex-vivo from psoriatic plaques in untreated
(n=9) vs. ustekinumab-treated (n = 8) patients. A, Expression of IL-17A (below panel)
and isotype control (upper panel) in relation to CD3 expression. B, Persistence of IL-
17°CD3* T cells in plaques from treated patients. C, Significant increase in the
percentage of IL-17"CD3 CD45" cells in ustekinumab-treated patients. **P < 0.01 by
unpaired ¢ test (Mann-Whitney).
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It
b

ARFETITHAE DR RETE I B R EN 2 ]2 LTV D IL-17 B LU IL-22 DO
PRI ZRE L7z, SHICS, AT X~ THRBFEZICBO T HOERNICIEET S
BHMEREH OV A M A URBAB L OEAZRETH5HIT, 77— A KA
U —3 L gRT-PCR {EZ W TR FIHET DY A N1 A D& 737 E & mRNA
LUV R LT,

TL-22 |3RCRE RS D BB ATRCML  TEA LR L TR, M OfE & READE
JEFEIZIIFBN 5 Z LR EN TS ™ P, Wl 2 & s LT,
1L-22 (332 Th17 HifE, Th22 L, Tc22 MR L OV ILC OV Ty hTH D
ILC3IC Lo THEAEIND EZZ LTS P T L LAaRns, AIFFETIE, i
FERAIIC BT~ X Mla2s IL-22 [BETH D Z & 2RE L. ~ A Mllass 8
7o 7e 1L-22 PEAERRIRCd 2 IREME 2 /R L7z, ~ A MHIRIX CD3™ c—Kit" Fe e R1 7 4
ol LT L, 22 "B L O mRNA LUV T & 12~ A R AIIEAS TL-22 % %
BLLTWDZERHBMNE o, BIEAEINZ D 2 & TIRERME T My IL-17 &
FONIL-22 ZERBT 22 L3OO DA, MlugEEE2 I, RERIRER
U5 90 43 ANICALEE % B4 L. PMA/Tono (& X B Hli 2 0 2. 3712 5 RER LA IZ A
fa % e 5 HEERWD Z 8T MRFRATICB T THIRE Y b~ X Millh
W IL-22 OBEERPAEIR TH D 2 & B3R S L7,

IL-22 1% 2001 £4£{Z IL-10-related T cell-derived inducible factor (IL-TIF)
ELTHESINTZY A M A L THD ™, IL-9IZ K> TMCI mast cell line 225
IL-TIF ® mRNA BEAFEI N D Z EBHL N ER->TND T, ~ A Ml R
ZRT DM E I3 IL-22 EALZT TRIBIIIDTE>TE Y HEFEICHMETH D,
T ULAF—HRBRHIZBNT, v A MIJIZEER= 7 2 7 ¥ —HiliToh b L E X
HAILTWD A, FREDOHATBIZB N THRELITEWVER T~ A Mlao B #
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HINTWD ®, OBITHRREORE % BT 25 7 7 3V BISIIRRE B OIEHAE
HOREIZHFER MDD Z & THEEZELDZ EBRRESINTND P2, v X b
AR OB OEMBEBENH L Z EbMOBNTND Y, Ledi-> T, EREZB N
TH, vA MiITEHER= 7 =7 ¥ —flilaTh s L#RIND, IL-22137 T F
J YA MZEDPERTF ROEAZFHE LKEOHEHICEDL L8, —F T,
RO CTH L RBOME LI S 9> %, AR TR~ A Ml 1L-22
PE/ERRNG Cdo B FIREMEA R L7223, in vitro [ZBWT~ 2 Ml & IEMEAL T iR
ORI D THRIZ LD IL-22 EANTLET 2 ¥ Z EhME SN TEBY . i
FRAEMIZB W THRBEO Z MG S T0E ™ UL, ZHUTTHIIC LD
IL-22 FEAETUHEA IR L T D D TIid 7 < IL-22 Bk~ A Mg & T g o #Efit
WHRESNTZEEZAOND, —J. AWZEICBWT THIIC L2 TL-22 mRNA JEH
ISFER S U728, EBR. UV IBHECPT TINF- o FUATRIRIC K W IIER D ST EESNZICYH
BT, K TR IL-22mRNA 258U T 5 Z E R L Lo TND ™ %
Mo ARV TS TMO TL-22 BPERIT mRNA D Z st L TR - 72 2
END, F U7 ERB X O mRNA OFRBUILT L b XS T D5 EIX RN 2 & 3RE
ENb, PLED X 5T, ARFTIE IL-22 13 Tl L O~ 2 Mg THi &
s, AERICERIT D TL-22 EAMKICE L TEXELEAALRRLEL, SbRD
BB LETH D,

—Ji. IL-10 %A " A7 7 2 U —"TIE IL-22 Ofth, 1L-20 3 L O TL-24 2350
H5NTVD, IL20 BELOVIL-24 13 IL-22 ERERICE BB IL-22Ra 2l L T
STAT3 DV Vbt LT 7F /A MEEMH LS E D P 7o, IL-22 LEEME
MEAT 5, FEE. THROEEIZE T T, A Ml IL-10°12Mx T IL-
A B PEAET D ENMOLNTEY, ~ A MilIZZNO DY A M A A PEAT
5 Z L CHIEDIRBIZT G L CW A ARBIENR B 2 biLd, vV AETMIEBITD
Imiquimod® &> IL-23%" # 512 K - TEFE I D Mol R RIE 1L IL-22 {RIFRY T H 2 23,
IL-24 ORERFRBU X DHREORIEL IL-22 KK~ T AET/UZBWTHLAELD
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B, DED | BRRORIEIL IL-22 KFTIX AW E B X b, T7bb IL-22 B
R CIXBIERIRERE DI RE 2 FERL T~ 2 DIZ 143 Tide <. IL-24 & Wi LIWREZRRIC
G LTWD i ind, AT, EREICkITH IL-22 7 ¥ I=2 ®D
BRI BRI OWTOWE LT L A L7 BRRBRB3 Thizb oD, Hahtk
MRD LT HINFTBEI SN TWD (Clinical trial Registration Number
NCT01010542) Z EMBBRBED Z LNEX bND, —F, IL-20 IZEITTEMEIL S
NTZHERCHRILL TV D ¥R, U AT F X~ T IBFRZRICIBED RN BIF Ch -T2
BEICH L, B Thro 7B TIE IL-20 mRNA BHEAFEIZH W Z L85 N
TWD Y, AR THIFRATIZE LY AT F X~ TIRHIMERABICB W THE
IZEmotz, B X o1z, 120 BX OV IL-24 [ 3@ OZ/IBISHEETH B L
D5 HPTHIR AT OFEEIE R 1T TL-22 7217 T/ <, IL-20 38 L OV TL-24 2342
BAL- L T\ D ATREMEDS R S LD,

REMEDIRABICIT TL-22 72 SN IL-17 A D EETH D, 77 F /A "inb
WRNCEAE SN ZND OV A b A 3B R 25 k42 &
RV, BHERRIEOHFEICHE LTV Y, R~ r7 7 —Yic ko
THEAESND IL-23 72 5 ONS Th17 fIILERE DR RE T HRE /(& T DIN,
~ A MBIRIZ XD IL-17 EEAITBAMEIZIE e > T, s L - T, IL-
17 ZFEAL TOWDHHIAO—E, ~ A MR- N ) 72 —BB%ETH D |
Thb b IL-17 BtE~ A MR OFLEN R I P P28, IL-1TR ZFBLL T\ D
MERELZ TL-17 235 E L7cRBB A R LT WREME D Z X bvd, TSR L. AF%E
TiE7e—H% A FA M) —{EZ N T A MiIZET 5 IL-17R OFBLIZT T2
<. IL-17 mRNA DFELIB L ONZ X7V ERGHETH D Z b LT LT, T2
Db, BV T~ A MlIgIE Th17 MlaLSt o IL-17 pEAEMIG T o % rlRetE %
ARLUTED, WA W TEIC IL-17 ZpEAET 2 TMiflcte L, PEAMR S LT
DHREGEIINNESWEEZ NS, —F, ILC3 LEMFIZBW T IL-17 B L OV 1L-22
OBEEREAMNE LTHSN TSN, Bl O®E TIXEIC 1L-22 OpEAIZE
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HELTWhEEnTns % oL, ILC3 2k D IL-22 FEAEIZIX in vitrolZEBW
TIL- 1 BEWIL-23ICRHHANRMETH D P LMEINTEY . S HITARNE
[ZIBWT, FF IL-22 B CThd D~ A MR CD45" R AE T 10%FEEE
FAEL TWzDIZxi L, 0.5%FRE * & S5 ILC3 1LHEMEIC B\ C IL-22 & A
T 5 FEELAMIETIIRNEBZL LN D, RWT, ARBFZEIC I TR D 75 F1ER
BRI THL U AT H X~ 7Tk L THEMWEZ R LR ZAENIC IS 5 mRNA R Bl
FOVA M UA VEEREBEI L2 L 2 A, FFRATIZEH L IL-23 @ mRNA FE 8L
[FRREChoTc, —J7, IL-17 (ZVEHRAT & [FIFAREE O mRNA JE8Ld6 KOV IL-17 B T
FRAS A2 & L7 fth, TRIERTO BE R LIE THRICE T D IL-17 BB A&
[ZHEM L TNz, AU D ORI TL-23 BAAMT X 2 TL-17 FEAE IR O #4123 [/ T
FIZAELTTWA Z L 2R LTEY, AT, A M E 71X ILC3 A RHTIER
2D IL-17T FEAEICBA B L TV D AT Z R LT D, DED | UATHFX <7
PR AT D16 IC BN T, BRI & O TL-17 FEA Z M+ %
ZENRHEETHLEEZDBINLD,

IL-17 3 L OV IL-22 AR L ORI~ T AD 7 7 F 7 A~ OFHiFH
EHET LN, WMEICIL-2 2RBLSE NI AV =y 7w T ATIEGE
FAIL ORI 2 D 72 WV IEE RN 2 Tz g Sd= 2 & h | GO RRA
EIZEBWT, BTV A MBIIIZ LV EA S e TL-22 1385 ALIECR R IEE B
5. U, IL-23/Th17 MR8 OIEMEGIZRIEICR G L T\ D LR SN D, & O
BEJEAIE T IL-17 Tlde < IL-22 37 7 F /A FOFRE 25 & 2§ L
HEIENTWDZENDLBEROZ ERE X BND, RIFFRICE O T ORE
ECHIZE S o~ A MHIRRIE TL-22 Botk & 721 TL-22/1L-17 Bt CTdr o 7228, IL-
17 R RE G~ A NI Th o7z, T b, BEERATIZ ISV T T Al
2T Cid7e < IL-22 Bt~ A MHIRAAY 77 7 F 7 Y4 b O 25 L Tnb
LEZBND,
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PLb, 5 1| TIE, RO RFIRAENIZI 1T 5 IL-17 36 L O IL-22 BitEfiiais
Nz T, WREEFEETHD 7 AT X X~ 75T DGR AR 294 b
DA FB R LTz, ZORER, D3 c-Kit' Fe e RTHifld& LT L7z~ A
I A S HEAE OIR Z5F 0 C B 2R TL-22 MM TH 5 2 & 2D TH BT LT,
S BT, A A TL-17 720 TiE7e <, IL-17R BRI L TWH T L bR LT,
WKNT, AT F X~ TP AT CIXIBRATIc i L, 1L-17, 1L-20, 1L-22
¥ L UOVhBD2 @ mRNA F88L EH- A BT, —F, IREATOREMIZH L Y 2T F
X TP ZE TIXIE T IS T 2 IL-17 Bt L Tk v | HPukm
EOIERKIZ~ A MK D IL-17 85 L T\ B ATREMEA R Sz,
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Fow T ME—MERERREICET D IL4 8 X0 IL-13 BHEMRIZ W To
Rt

o
o

T MR G E I & RIERIC QOL TR A KT RER A 22 RIEME B
FERTHY, ZOIREENE X OERICERIER & REER S35 2 &2
ARINTWD, 7 FE—MERERDOFFRFRITRAT 2-10%RE, LT 15-
30%IEETHY, T N E—HEREER O R FHFIRIL B ARG L oS m
FEMIC X D EAMRBEEICE Y b6 &, BEANY THREEORT 28 M L+
%50,

FEfE DY THEBEICH B L RIETERNO —2I27 4 T 7V VOERBET LN
D %0 REIZEIT DKGRFHIEEOEFE A RHO ETEETH Y | RIBIZIE
RKRBR G L TWD, ZORFIZTZT4 T 7V HRTHY, SHITT «
T 7V IR DOEFEEEZMERF T 572D e r 7 F 7 %A ook & BRN
LT, 7I7F YA NOgb~v——E LTHEETHD, 7 ME—MELE
RTCHONDT 477 ) OERIIAEREIZBN TR RFFZRNEEICT 52 LT
WS, RS L CREMEFMHEARIRR L 72D ' 747 7Y O
BHHT VRS B I ML LA ORI L0 (LT A e L, BT
JOYEICF LTY A7 &0 Y REDOANY THEREOIK T IIMkA 27 Ly 7 oo
RAEEGIZL, fRE L TER OB & OFURSRRMINIC X 5 0EnE
DERERY | BEAERIZBOTIRIEDOHEL ST % LrLRinb,
T4 77V DERITT FE—MREREFEIZBNTE 20-30%RETHD, 7 4
Z 7V DORRET TEERDOANY) TR T 2RI TE RV, EE 747

33



7Y v R U AT A L L 72 ) BRI BT D D LR S
nTng

7 MR G R Tl Th2 MifaSe TgE FEAEMNN Co 500 B M, ~ A Mk
B KOG AL ER 2 & 0 2 UG IR B 59~ D i id ol TLC2 3B H-3 2% 5
ILC2 /X TL-13 Z AT H Z & TT b E—MEEROFERRICED > TN Z &
NHEINTND M Fhbb, 7 b E—MEEERICBWT IL-25, 11-33"% 725
ONZ thymic stromal lymphopoietin (TSLP) 72 &/ F /%A KT A b
A N KD ILC2 DIEMALAE LT TWD, & HITIE, ILC2 1 Th2 Ma-CAFHHER &
[AIBEIZ prostaglandin D, (PGD,) DZF{KTH % chemoattractant receptor
homologous molecule expressed on T helper type 2 (CRTH2; CD294) ZFEHiL
THBY., A MHIC LV PEAESIND PCD, I > ThIEM LT 5, EBED L Z A,
FJE~DT LV OIEFEIZ BN T CRTH2 D ¥ 7 WAREEN RIENE S ICEE T
bHDHZENRINTNS O T - CRTH2 A8 8L L T % 2 UG IR 2 B -
LTCWAHHIEN T M E—MHERERIZEBW TRERRICBWTEHEETH L EEXD
MDD, —Ji. CRTH2 /& Th2 MlalC BT D REHR—I v /~——ThHV, 7 hE
— PR RER OIS CITIER OEFIC L 10 FREO T HIfC X 2 REA AL
Do SHIT, JREEFIZRB W TEMEL T M KV EA S e RIEMAL AR EZDE
MEIMLTWD M i Teh 7 b E— MR ER T IL-4 38 X OV IL-13 3RO
RRICEE 2o Bl 2 F- L TR0, 2 IL-4Ra 241 L STAT6 25 L2 1 12,
EEDELEZAH, FNTENDOYA S IA L OIEFITIRR DD, ZOF—_"—F 7
ZXV T TF VA RTO L4 X0 113 O 7 FIUREIIMAIMER 2R L T\ 5,
ZORER, INEDHA ML NTT7 4T 7V onl 7Y OFBLAH L,
BETOa7— 7 ERICEEBERETZENMLNTND P, 7 hE—MEE
RTITRM MR AT B W THRIFRFE D RE SN THDA, IL4 BLOIL-13
DARFEMLRHHA S T OREEAEFMBITIA 52> L1372 > TH7RWY,
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HHA NIA AT HHRENED I TWD, bbb, FfiE CIIRTE O
K D IZHL IL-23p40 HUARSHL INF- o HUfR, HT IL-17 Hilk7e & D5 FAERSE 3 2 LAY
IR E LTHOY LR TWD, —J, 7 ME—HEEER T 2 BlGEIsA 2B
3259 A4 N IA Vv BIOR T FIMMBEEZ X —5 v MTLIZIRENIRIITH 5
EEZHLNTEY, FEE, BRRAEDENRE S TND > B 2 Lo LR
O, T ME—MERERIL 2 RREISEIZ LD D E WS RT XA AP OO H
%o 77 51X, Thi7 MifiElE CD3* CD4" CD161° CCR6™ T Mifad Y7k v hTH 5B &
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B3, Thl17 fifads KON Th22 MR’ 7 R & — M E R EBE OREES LMK TH
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T IL-22 [THZE7S T TR < 7 PE—MRERICBWTHEHETH Y | i
FIZ2FBLDERRE SAVT NS 20 M, 2 RIS IR 53 2% A A Th D IL-
4 BLOIL-13 e b NS IL-22 13 & b7 7 F /A FOMERFIZEE L TEY |
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MHHAILTN D, FIE T L7z X 9 ICHERECIE IL-22 FEAEIC < A Ml FH S L
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2. EBMEHE L OU5E

2.1 JEERKIK

18U LTHLBEEMNRLE L, ETCORENLA T+ —LFarty ME
e ECHEZ 2T Lz, £/o. B (2-4 mn x 2-4 mm) 3 X OUEE (30
mL) OB L OWE~DOF % 9 A 5725 Institutional Review Board 7> 5
DERFRO T, BE 1 NOFHEHE 2 IIIERAT D 1~3 EFTERE L 7=

(Protocol number: Innoverderm—6036, Innoverderm research) .

2.2 ZEBRJjIER KOS

2.2.1 b NRZERKRD O ORI B

H1E22 2L TTo 2, HH LIZHUAE Table 312737,
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Name Host Clone xdilution Conjugation Manufacture

CD1a Mouse HI149 Alexa Fluor 488 Bioleiend

x 25
CD3 Mouse UCHT1 x 50 Alexa Fluor 700 Biolegend

CD294/CRTH2 Mouse BM16 x 10 APC-Cy7 Biolegend
CcD127  Mouse A019D5 | x25 Brillantviolet 711 .~ Biolegend
CD16 Mouse | 3G8 | x25 FITC ~ Biolegend

Biolegend

L4 | Mouse | MP4-25D2 x50 PerCP/Cy55  Biolegend
 FeRI | Mouse  AER37 | x20 Pacificblue | Biolegend

Becton Dickinson

IL-13 Mouse IC2131P Becton Dickinson

IL-22 Mouse 142928 x 12.5 PE R&D Systems

isotype control

M

Table 3: Reagents used in flow cytometry

2.2.2 & bR ONEER ML O R B

TEERME ML Hanks®  balanced salt solution 10x (Sigma—Aldrich, Winston
Park Dr. Oakville, Ontario, Canada) (ZJ& > THR L7=~/NV b

lymphocyte separation medium® (Wisent Inc.. St-Bruno. Canada) % fH\7-V%
W P DB L » TR =,
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2.2.3 BEERI

RIEZ1X 109% fetal calf serum (Wisent Inc.) ZMX 7= Roswell Park
Memorial Institute (RPMI) 1640 5% (Life Technologies Inc.) % V7=,
Brefeldin A (1 ug/ml; Calbiochem—Behring, San Diego. CA. USA) {#{E FTC
PMA (5 ng/ml; Sigma—Aldrich) FB X Tono (0.5 ug/ml; Calbiochem—Behring)
(2 & D 3 IR ORI 2 N2 72,

2.2.4 MEOTEREZRIRES

BI1IEIZBITS 2.2.4 L RRITERERZIT o 7=,

2.2.5 FACS fi##tr

H1EICBITA 2.2.6 &[RRI LT,

2.3 MERtFAIMRAT

HEICBITA 2.3 L REEICHEAT LT,
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3.1 7 b E—MEEER ORI AR R S 472 T Al O RS

7 h MR OFETBICE N T HMRORERAOND Z & L0, Mg
AT DV CHAERE & HRE Liz, ZofER, mEEICBIT 5 THROE &I
FEITRO Lo 7ehy (Fig. ABLOTB) | 7 M E—HERERFEL T
Th2 MaDOFIE 3% L < mr-7 (Fig. 7C) . —J7. 3E Th2 #ifid (CRTH2™ CD161°
T #ifie) OB GITME T T DM Z R L7z (Fig. 70) .
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Fig. 7 Increased infiltration of Th2 cells in lesional skin of AD relative to psoriasis.

Single cell suspensions from lesional skin biopsies were prepared from atopic dermatitis
(AD; skin= 8) and psoriasis (Pso; skin=10) patients. A, Strategy to gate for CRTH2" and
CRTH2 CD161" cells on T cells in skin B, % CD3* T cells. C, % CRTH2" and %
CRTH2 CD161" gated on CD3* T cells in skin. Data shown are mean + SEM. ***P <
0.001 by unpaired Student’s r-test.
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3.2 7 ME—MEEREFEOMEHIZE TS T MO

WNT, M OFEBRMMIZ B Lz, TORHE, WERETO THROES
FMEFICBNTHEITEO 6o (Fig. BAFBLV8B) . 7 M —MEfZ
JE 9 BB D IMLIE T2 F 1T % Th #NE OB &I THLEEE (T L MERm 252 57
M. MEHFCHEERZITRD b o7- (Fig. 8C) . —J7, FE Th2 filadE
BITB IR & RARICAR T oMz R~ L7z (Fig. 8C) .
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Fig. 8 Cell distribution of T cells in PBMC with AD patient relative to psoriasis.

Single cell suspensions from blood were prepared from atopic dermatitis (AD;
blood=10) and psoriasis (Pso; blood=13) patients. A, Strategy to gate for CRTH2" and
CRTH2 CD161" cells on T cells in blood. B, % CD3* T cells. C, % CRTH2" and, %
CRTH2 CD161" gated on CD3" T cells in blood. Data shown are mean + SEM.
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3.3 7 b MR DIFEI~RIEAR S 7z ILC DORRES

T MR E RIS TN A D LZIE T MO RE~— 7 —I220\ Ty
M & LT L7, 9720 b FETMilmod ILC % CD3™ lin Fe e RI ™ CD127" #ffi
ELTHH L, &5IZCRTH2 ILC % ILC2, CRTH2 c—Kit' ILC % ILC3 & L CH¥d
L7z, ZOFER, CD45" M) 5 ILC OFEIGITHEBICB W TEIZR b
otz (Fig. IABLNIB) 28, 7 b MR ERBAE CIIHMEC L TLC2 O
FEenfaEICE < (Fig. 90) . WICHZRETIZT e —PERERIZIL L ILC3 DF
APARICEEL R~ LTz (Fig. 9C) o

44



. In CD45" In CD3 FceRI' In CD3 lin FceRI CD127"
Skin Ps% ] oo ‘
i
AD
11.0%
S 7
Pso
cps” © "7 cp127 =
B C skskk o %
5- 100- =100-
® v o £
—t |
3 4- - 804 v *. 80- °
. = X
2 3 "~ 60-  60-
3 3 ® T < °
T) ° In—: v v I:l_= )
e 2 o o 40- X 40{yv [*%%
(3} T _I= o J'V o g )
(3} vy
= 14 ljlv »w = 20- O 204
° Yvy = v ® -
S AR
0 ' - 0Ll = 0-
o) o) o)
W Q% W Q% W Q®

Fig. 9 ILC2s are increased in skin of patients with AD but not psoriasis.

A, Gating strategy for ILC2 (CRTH2"), and ILC3 (CRTH2 c-Kit") subsets in skin. B, %
ILC (CD45"CD3 lin FceRI'CD127%). C, % ILC2 and, % ILC3 gated on skin ILC. Data
shown are mean + SEM (AD=8, Pso=10). Lineage markers included CDla, CD14,
CD16, CD19, CD20, CD34 and CD56. *P < 0.05 and ***P <0 .001 by unpaired
Student’s #-test.
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3.4 7 FE—MEREREFOMKEFICEIT D ILC D!

AR & [FRRIC . IR 3T 23F T MR D R~ — 1 — 2DV THIME & Lk
ALz, TOREE, i & EU LRI SO, Tbh, D46 Miflatic ks
7% ILC OFIEIEMEEIZIB O THEITRD bz h -7z (Fig. 10A B LT 10B)
N, 7 ME—MEEERTIX ILC2 0BG (Fig. 10C) | —J7, HETIE ILC3 @
#&2y (Fig. 100) @EVMEMIZH - 7=,
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Fig. 10 Cell distribution of ILCs in PBMC with AD patient relative to psoriasis.

A, Gating strategy for ILC2 (CRTH2"), and ILC3 (CRTH2 c-Kit") subsets in blood.
B, % ILC (CD45"CD3 lin FceRI' CD127%). C, % ILC2 and, % ILC3 gated on blood
ILC. Data shown are mean + SEM (AD= 10, Pso=13). Lineage markers included CDla,
CD14,CD16,CD19, CD20, CD34 and CD56.
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3.5 7 MU —MEREROPAIICISIT S D3 Fee R T HOMH

7 ME—MEEERIZEB DN THETICER L W Do 2 Bl S E B 595
HIFEZ SOW TS LTz, WA TO D45 Hliahiz331F % CD3 Fe e R 1" Hlfim oD E|
BITHEIX A LN o 7= (Fig. 11) o

In CD45"
' 1.9% 304 v
Skin
o v
Ao 0 20- b 4
O
T o
P S @ o m Vv
= & IF
LL 10-
v
v
0y .
59 Q%

Fig. 11 Infiltration of FceRI" cells in lesional skin of AD and psoriasis.

Representative FACS dot plot of frequency (left panel) and % FceRI*CD3 cells
(right panel) in skin (AD; n=8, Pso; n=10).
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3.6 7 hE—MEREROIFETIZ I T DA IEER S LU~ A S il o4 H

A C/R L7z CD3" Fe e R1TMlADRE~—F —% X VMt L7z, 3720
B, CD3 72 5N lineage EMEDMIIEMIZ 7 — F L7212IC, Fee RI HDHWME
c-Kit (CD117) ZAWTHrBfE L7z (Fig. 124 B L TV12C) , ZDFEHR, FceR1 " c-
Kit” ML, 7 b E—MREX CRENICHRE S (Fig. 12B) . ZhlcxiL,
Fee RT " cKit" ffdidmpR & CRIfREMm M Sz (Fig. 12B) , IRWT, £h T
NOMISZHREE L HBEL., BRRFRIRBIZ LT 2R, D3 lin Fc e RI ™ c-
Kit' Ml oofEReIE 1 B CR L7cizif g 0 D HEE L 7o~ X Mllla & R T, bl
MIRILICTE L ORI 2 AT 2l CTH -7, Zhcxt LT, 7 b E— AR A
B OFFASH CREFEICBE S 72 D3 1in Fe e R1 7 c-Kit™ CD123° ffEIXEZ IC @
B S DERICAF I E ORERL 2 M E A 3 DA E R DE e 2R L7z (Fig.
120) .
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Fig. 12 Increased infiltration of FceRI" c-kit™ cells in lesional skin of AD but not
psoriasis.

A, Representative FACS dot plot of frequency. B, Frequency of basophils (FceRI"c-Kit
) and mast cells (FceRI"c-Kit") gated on CD3'lin" in skin (AD; n=8, Pso; n=10). C,
Morphology of FACS sorted CD3 lin FceRI*c-Kit CD123* basophil and CD3 lin°
FceRI" c-Kit" mast cell gated on CD45" cells. Scale bar 10um. Data shown are mean +
SEM. #***P < (0.0001 by unpaired Student’s 7-test.
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3.7 7 hE—VEREREBHE QMR I D I AEER

RTEITT N & — MR 5 D 2850 TRy SAYIC AR A ER S e tH S, ROfEC I
MEINAnoTc T LITHESE MEAIZKT 2 MR O EER L RIZ OV T
S L7, EORER, MEHF OMEEEROFEIGITMERB CTRRZETHY | NI
biignotz, LIeRn> T, 7 MR ERIZEIT 2 i ERER O LI LR E O
AR CREMICETCTWD Z ERH LN E 5T (Fig. 13) .
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Fig. 13 Cell distribution of PBMC with basophils in AD relative to psoriasis.

Basophils are identified as CD45"CD3 lin' FceRI" CRTH2"c-Kit. Gating strategy for
basophils in blood (Left panel) and % basophils in blood (right panel; AD= 9, Pso=6).
Data shown are mean + SEM. Lineage includes CDla, CD14, CD16, CD19, CD20,
CD34 and CD56.
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3.8 7 b MR SR EIC I B A HEER S KO ILC AR

7 N E—ERE SR AT IV THINA B S AR S ER & 1LC2 O FEBIBI MR &

M Uiz, ZOFEE., RIET O IEER S L OV ILC2 D IE(E LRI I IE O AH R R

v B TP OLFHRELER & i oo ILC2 DRENICITA DN TN LR Sz

(Fig. 14A) 728, ffHEEEER L 1LC3 L OB IT A BN o 7= (Fig. 14B) .
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Fig. 14 Basophils in lesional skin correlate with ILC2s and not ILC3s in AD
patients.

Pearson correlation analysis between skin basophils and ILC2 or ILC3 in skin and blood
of AD (AD n=8).
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3.9 7 FE—MEREREE IS HIMIE 1B 8 L O Th2 fifaoFEES

7 hE—MRERIZB W TG 1eE 3 L O 2 G s 22 B 53 2 Alifa oo 4 B
BfR & MR Lo, FEERME Th2 MR & ifiE TgE ORNCIXEDOFBIBIFRA 2 H AT A3,
R & D The Milfa & ORITITFHBIE A S iv/e o 7o, TgE 1d iR o> Th2 #ilfia & o
HHENR DD Z ENHBNE ST (Fig. 15)
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Fig. 15 Serum IgE level correlate with circulated Th2 cells in AD patients.

Pearson correlation analysis between IgE and Th2 cells in blood but not skin of AD
(n=8).
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3.10 7 FE—MEEROEIEHRERIZE T D THMIEOYA NI A RO R

7 bR E R OIEEEICE T D IL-4 B L OV IL-13 2BEA L 9 5 TRl
SR A BRI ATS CRoiE & LG LTe, ZOfR. 7 ME—MEEREE TIX
AR ICIE L, EFREBICE N TH IL4 B XV IL-13 PO T HifE bR A3
IZEWWZ EDBA LT o7z, TL-13 BEME T MR E & IR B O Rz s O R g T
BT HHER S L7203, PMA/Tono FIif#% TIET7 M E—MEREREE D IL-4 BILO
IL-13 B T a3 TRt B I LA EICE W, D WIEEmVMEM 2R LTz
(Fig. 16) .
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Fig. 16 Infiltrating T cells produce IL-4 and IL-13 in lesional skin of AD but not
psoriasis without PMA/Iono.

A, Representative FACS dot plot of IL-4 and IL-13 expression by unstimulated T cells
in skin. B, % IL-4 and IL-13 expression in AD (before; n=7, after; n=6) and Pso (before;
n=9, after; n=5) by CD3"T cells. T cells were analyzed for intracytoplasmic IL-4 and
IL-13 expression before and after stimulation with PMA/Ionomycin for 3 hours. Data
shown are mean + SEM. *P < 0.05, **P < 0.01 and ***P < 0.001 by unpaired Student’s
t-test.
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Fig. 17 Basophils detected in lesional skin of AD express IL-4.

Representative FACS dot plot of IL-4 expression by basophil in lesional skin of AD; %
IL-4 expression by basophils before and after 3 hours PMA/Ionomycin stimulation in
AD skin (before, n=7; after, n=5).
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Fig. 18 Similar frequencies of T cells that express IL.-4 and IL-13, ILC that express
IL-13 and, basophils that express IL-4 are detected in blood of AD and psoriasis.

Cells isolated from PBMC (AD, n=10; Pso, n=10) were analyzed for intracytoplasmic
IL-4 and IL-13 expression before and after stimulation with PMA/Ionomycin for 3
hours. % IL-4 and IL-13 expression by A, T cells, B, ILC and C, basophils. Data shown
are mean = SEM. ***P <(0.001 and ****P < (0.0001 by paired Student’s #-test.
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3.13 7 FE—MEERIZEBIT D IL-22 Bk~ A Nl

BB ORI B W TR S 1IL-22 BBrE~ 2 M A2 7 N B —PE S
KIZBW TS L7z, ZOREE., IL-22 Gt~ A MR T b B —MEE R DOFHE
HCHbiER I (Fig. 194) .

S5, BREKIZBWTE~ A ML IL-22
itk cH b (Fig.

19A) . 7 bE—MERERICEBIT D B IL-22 i CTH 5
ZENHLMNZ o7 (Fig.

19B) . —JF., Za—HABAEOENGEY H L
~ A M BT,

IL-22 1X1F & A LR Tx 7o 7= (Fig. 19C) .
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Fig. 19 Mast cells (c-kit"FceRI*cells) are a major source of IL-22 in atopic

dermatitis.

Skin and colonic biopsies were collected from patients with atopic dermatitis (AD, n=6),
psoriasis (PS, n=8), and crohn’s disease (CD) (n=2). A, Intra-cytoplasmic staining of IL-
22 using anti-IL-22 mAb or isotype-matched control mAb after gating on mast cells (c-
Kit"FceRI"). B, CD3" and c-Kit"IL-22" cells (%). C, Frequency of IL-22 positive cells
among mast cells in PS, AD and CD. *P < 0.05 by unpaired ¢ test (Mann-Whitney).

59



.
It
b

ARETITT PE—MHEEREF IR D, 2 MGeE RIS 5 Mok
fENTS 5 BT, 7 b E—PER RS RIS K ORLRERE O R JE 4850 & g o O g B
PRI A AT, 2 B B S B G- 2 a0 43 72 b NS TL-4 £ 7213 IL-13
BE MRS A P R L 72

T B —PER R & RN AR A L ONE R B S R & R ER A B -
T D Z & HVRIE I AL, R CITSRIE R ORI e & ONTTEME L S av7s T Mifa
KA NI A NCKDRED T TF %A M bBREIRE D EL TS, mERE
XN EBDORHEE b DR DR RRIEMELEFEE TH DM, 7 hE—k
B 91E 2 RGP E & EAIR & T 2 RIEFUSIT K VIR S D ™ 7 T b

—VERZ FER OIFAET TIE T IS0 ILC, ~ A MlAE, HIEREER, i PERO RN
o, THHOMENT b —MERER ORI IR OTERICE S L T o,
AWFZETIL, R F T LY b E— M RBE DOIR AN IV T,L IL-4 B
D Th2 FRILAFHEFEER 721 TidZe < . TLC2 DEINNC & B 6Ttk s RN /E LT
. RANZEWT 2 G IS E ORIEVERIE A AE T TWD Z E AP BT Lz,
—77. MR OPEERPEMIE TIZEE & [FERIZ Th2 Mifads KO TLC2 23 N4 2 8
NG, TRBTHEEEIIADNR DTz, LIzl -> T, 7 bE—ERE
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VAR, WD DL T N B BRI BT T IS TL-4" 10 &
DV IL-ITY N ENENEASND Z ERRESNTWD, 20, 1148
FOVIL-17 EEAEREZZS TIET P E—MER R L2 XA+ 2 Z L3 L & &
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FThbb, T hE—VEEERIFEH TIE IL4 BLOIL-13 EANTTHEL TV D &
HER S AL, WORRIZEE LT b B — PR R AR LT 5 Tlilan 5 o 1L-4
BIOWIL-I3 EARITAEIZZNWEB I OND, WMEBLZXAT 5 ECEELZ
LD, A MIA OB FRECEABOFETIT /R, 1 M A VEE
A I KO A A ETH D ARBEN R SN, — ., AWFE Tl
LTV, 7 b E—MERERIZIW T Thfilads KO8 Te Miflaid & b2 24807
FELTWDEZERMESNTND Y, 512, 3HED ex vivo H#MH TIXHFHR
FIZH LT b E—MEREREE OREIIZHBU T Te Ml TiZe < Th Hifa & IL-
4 B X IL-13 OFEREADEMPHRE SN THD P, L, ZThbowmd
(TR FE D DB L 7ol 2 RIMRE B #ICERICIE L T Y . RS ERICL-TT
IO ATFROMGH, KB, VA NI A VAR — U BNETHZE B0
2, LTERS T, WTIho THilaY 7ty MZE -T2 RaEIcEICBET 5
TA S IA VPEEAEDPITON T NIERDIBEIDMNETHLH L b D,

IR L OV ILC2 1X, B MOV U RADMRKEEIZB T L7 LA —RKIn D%
B LT ORBIERICHE N TEERERZ R LTng W W R AR
BKIZT NE— MR ERDOERBICBNTAE Y —T il L ORISR S, in
vitro TITAE Y —Th2 Mz T 2EHPMER STV D ™ 1, KBTI,
7 NV SR ORI T CDA5" I I AP R ER 1T 1 7% R E N A D
2o L, B TIE N o OMIIIMER TE RoTe, —05. 7 M E—REE
RIZBWTILC O FEeH 71y M2 BGEIREICEE T 5 ILC2 ThHDITx L
C. FCMETCIE Th17 BLEMIE CTH 5 ILC3 NEERY Ty b ThoT2, BEMIRK
HFZE W TH, CDA5" MilaH T ILC DEIGITEERED DT L 10 50 1 2
EThotzmn, 7 hE—MEEREE CILILC2 NEE T2y hTHY, FF
HETH LN O EFEEORERND LT, 1D ORERITMOHE > 1% L —
BT 260 THY, HfiRIE Th17 BEMaZ R M e L, —H. 7 P E—MHREERIE
2 BIGIE I ICB G A A Y IR TH D Z L 2 S DICEMITDRER L 7o T,
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TLC2 X CRTH2 ZFBLL Tk v, v A MRIC LV FEEA I D PCD,IZ K W EFET 5
LS = LN SNTWD, L LR s, RIFZEIZE W T, v X Ml &
AR FER S L OV ILC2 & O OMEBEBIRITA b2 hr oz, ~ A Nllla & 4t HER
BROILC2 L OREITE B R DN MNETH D, —FH, AIETRLIEEIIT,
~ A NIRRT RZEEIZ 35U T E B e IL-22 Bl Cdo o 7223, F4UE T b e —1
RIERIZBNTHEERTH Y ZHEORE LI E RRE Th o7, X Milll
37 PE—MEERICBWTHEBELRT 7 2 7 X —flldThd LEXHILD,

ILC2 1 IL-13 DpEAZ I LT AT U —Th2 MO JFAT~DERIC BV TEEA
W[ T5ZLNW|ESNTND ™, DD, AHFFEIZEW T The fllfid &
ILC2 DFABIBIMR Z Mt L7228, MBIBIMRIZR bived o7z, ILC2 13 4 DFIIIC
L0 TF VA FbEASND IL-33' 722 5 NS TSLP (2 L v &M L L. IL-
13 ZFEAT DT ENME SN TNDN, ABFFETIT ILCIZ L D 2 RGN E I
53294 M A CRBLNTT DDIZHDREOT A NIA L %EHLLENT
XMool mMEOMICHBERBRN RO oo LHEL IS, RWT,
Th2 #lifd & AHBIBIMRICH 2 b DA MFT L7 & 2 A, MiF IeE [HA SR Th2 Allfia & 1E
OBEBMRICH 2 Z LW SN LR olze, LINLARRG, RIGHATO Th flg
& DB A BRI oTz, T M E—MEREREE DL ITMFIZIB W TEW IgE
a2 RT3, EfE RSN T hE—MRERBEELI(ET D, £z, v/ R
ARY AR DIERIC L > TRIRBEE LI 0 b T, IgEfidas hr—
ILTERVEFI b ME SN TND Y, bbb, 7 FE—HERE R DB~
D IgE DG/ SWZ L3R S, F7o. MiF TeE [E2NRZAHE D Th2 fllfid &
FHBABAFRIC 22N T & D3P TeE JURIC X D1 T b B —M R ERIZIB W THEME
RSB T =R THDHEEZBND,
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ARFFETIE, 7 hE—PERERIZB T IL4 BBIEO BRI &, &5
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(CHBERERZGT L ENMRIND, £, 7 FE—MHEEROIFETICE
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M SO L BIG AT LT & 2 A, BET ORI K OVILC2 OFIGITIE
OMBEBMRICH Y . S BIT, RET O & ik o ILC2 & DFIGIZA D
BEERICH D Z LR ENTZ, TNHORRIY ., 7 hE—MEERFERT TIL,
B FEER D & PEAR S AT TL-4 DMEER I TLC2 % FZJEIR A8 ~358 L T\ 5 AlREME
DRE STz,

Pl 82 BCIXRER IS LT b E— B R OREEIZI T, CRTH2
BEtE Th2 i ds KX QPR RS ER DR A D, b A EE e 1L-4 5P/l C &
L2 EaWBMNT LI, E£72. Th2 Ml EERIC K VFE SN RERH D |
232 IL-13 BtEfifa & L CTaI BT D ILC2 DIRETR~DOEEHH 62T LT,
Fio, EERER, 7 PE—MEERBEEO~ X Nllad 1L-22 BEMIRTH D |
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7 —8 T4 2R 2722 H SO IR RE O BAEE L AHBE 95 2 & 3l
ENTWDHZ s 0 | EUGME Th MR SR REZ I BE 5 L T2 ATREMEAS
XD, Fio, NIEMEBREUE ORFEI 7299 HE T d 2 MRMEIL I IR AME SR 23
BIH- LT D72, 1EMHEL Shu7e Th Mifads X OWRIE SR & o8 BAFH AR
DIAERIREOERIZBWTHETHDL EEZEXLILTND P, —J, BRHELDIH
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AEnTWan, BlIh-ibixb 2REA BRI NI D, Bl L%
FRIANZEHE T 2 Z ENNETH D ' IS b T LA~ A LD XD REY T
TR YA P IA P DORGIZE > THER L2~ U 2T AR < OBRHY 72
BIERINZ bITe~ 7 AET NV HIFEL T D, Bl %1, Transforming growth
factor — B (TGF-8) X° connective tissue growth factor (CTGF) 72 & DA
N A BB ZOBHICE R T U RAETVEERT 22 L8 TED O, L
L7264 U D8 I3 GEANEPHZ JRBR UMb T L2 &2 h
EFTNLELTANTHS LIFEARY, —F7, BAnFRAZLRIZL S fibliin-1
B FRELMEIET VL THD tight skin (Tsk) v 7 ZET/VITE FfIZB
THAALZET 205, BV TIMRMEL VD LAMKELZ 2528 % ¥
nX =W FZAI )T T TR —ZRKERTFD ) 7T T MTEY
TERLT 2 2 &3 T&E D uPAR R~ U AT VIR EBMIMEFE L FHE T5 2
&N ZNHDOETMIWVT LB LR L OMEREFICESE Y Tlevy
AETNTHDHEEZOND, LIER-T, L0 FOWRMEREIEIZE W~ T
AET VOVER T D ONTIRBERT S 25 Th 5.

Yoshizaki 51X 2011 4EIZ, v~V AR hRA VATV 1 22 ouf v 7T
Tany b EREREG TS LICED . RERBXOMIZEWT A RO RIE
BLOBHALOFR AR T D2~V RETVERE LY, $72bb, RS
VAT =B IMEBREIEKT 5 H CRERISICBNTH =Ty FFI220 9%
AR R STz, —F, B v 37 A S BRI 2 5T
TNABLOHCRELHRET Ve 8O H CRERE~Y U AET VOERIZHN
BILTWND ' 1 D EOHELY ., FRA VAT —8 1 XTTF REAf LIZERR
M K> TR Lo~ U AT MIIRIER OB L Z 1 5 B CRERED~
DAETNELTHAMNTHL EEXDND 'Y,
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INFEMESRBE DR REITHEHETH 505, BMEIL OBEAT T IS & 1 - 7o fh
AR IS K OV R BE [ R 23 T HERE S AU TV 2 %, IS METREE D RRIZBE 5 L T
VD ML EERE R - IZ W T, HEREEERFTH D b v B OIEMAGITHHERME D
BEB LORIERICE Z 5 BHIED—2 L LTHZEINTWS #, frrbyr
(THRRIEE 21T 5 — T, WL O OFHPEETFERE 136 L ORI LT EK 4 358
T55, BT, MU EAIIRHESER 2 7R b — o RGO e 2
fa~ b SHEDER I LML A RE L TWAH Z ENF LTS 2 % FEEE,
b u BRI BE B O ML A R LB W T ER L Tng ™ P
W, b rOERAZIET S Z &1L PR IEIC IS T D8 L O HEST
Z2 M TE D WREMEDN B D

AT BT AIROBRAGER. he s Erf e EX—THY, hrr iz
FoTHEINDL AT =T DA Z ., BMESFMIAN S OFRME A~ Y
AR A N2 D Z SN X DIHl3 5 1%, LR, in vitro'®BL IO~ AT LA~ A
CUBRMRBET T L CICB VT, A BN b T UATBRME L 2 5 < RS LD
FIFIC/ER LT, b2z 2 Z RS Tnd, I HiT, BUfE, Fe0
T DR LT TS (Clinical trial Registration Number
NCT02426229)

2 TCARETIE, WREMHREIED NARA YV A7 —8 1T 286 LRI 2 H
WTV U RABEIEET VAIER L, & FOREBET L E L TOERREMRFI LI,
Tl b BEVETHHLA N T U ERY T RAET VIR L, TORE
ZOEMRM AR, £ FeXo 7 m ) UERB IO gRT-PCR 12 XV 3 L7z,
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2. EBMEHE L OU5E

2.1 VU AET)L

VA2 % BALB/c = 7 AE 7 /L% CRCHUM (Montreal, Canada) @ specific
pathogen—free facility THIE - B I, 5-7T HigDO~ U A& MH L7z, T
TOEMWER 7 1 b a—/ i CHIM IZE T 2B iR#EZES (CIPA-Comité
Institutionnel de Protection des Animaux du CHUM) |2 X ¥ &ZE &7z, CIPA
OANT A T X BB ERHES ICHERLL T 5

2.2 FEBRIIA

2.2.1  FARAY AT =8 T R/MBHIILIC L 5~ 7 AMEUEE T /v

FRA Y AT —F 1 X RO EER T OER~L7F K (TOPOIA10-26,
CanPeptide, Montreal, Canada) ZfEM L T, ~ v XG55k 7oK
falz B Lz, S EO 7 ha— W PR X HICEM L, T7hbb,
rRA Y AZ—E 1 XFF K (TOPOIA ; SQIEADFRLNDSHKHKD) & McGill K50
sV RN FT 7 )ay—k X —THERINTZHDZE AW, BRI
BALB/c ~ 7 2D KBEE % 10% FCS, 500 U/ml ~<=3V > 500 pg/ml A L7k
~A T, 1 mmol/1 2-A)VH T hxH /) —/L3E KON 10 mmol/1 HEPES %/l % 7=
RPMI (RPMI1640 £538{%) TUel M L. BRHR U 72 A BB BR B ER = v = — a3 K]
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+ (Granulocyte—Monocyte Colony Stimulating Factor ; GM-CSF) (Peprotech,
Rocky, Hill, NJ) ZANzx T 11 AREE L TH-, BRiERERIRMIRIC ok L7z
%2, 10 pg/ml O hAA VY AT =B I XTF RE 1 HAM L, HEICKEHE
055:B5 (Sigma-Aldrich) HiXD URZHERH (LPS, 100 ng/ml) fF4E T T 4 KilhT
#Llo, ZOBREICEY | IEE L~ —V—ThH 5 (D40 36 LT CD86 & FEBLT 24
—7¢2 CD11c¢" CD11b" CD103™ Signal regulatory protein a (SIRPa) “Major
histocompatibility complex (MHC) class ™ ORLRAIIEANE: BT,

Z D%, 4HE FARA Y AT =8 T AMBMGEIZ ~ 7 2D T I L USE N
IZEE L, 5 EEURIE SBT3 AT A U TIEMAL LTz 3% A
(Calbiochem-Behring) 100 pg &, hFRA Y X7 —F I AMBLIRMIAA R G- S
NTELOF PTG LT, IBIN%eEE L7z 2 MH#IC CFA (MP Biomedicals,
Santa Ana, CA)3ELTN100 pg ® haRA VY AT —B 1 XFF K% 1:1 OLTRAL
THAME R FTES LTz, 2y br— b~ T R IXTF AR 21T LPS fF(E T
4 e REEE U 72 BRI 22 v 72 17

2.2.2 AEH NI ¥E

TIVXVOD T AN LRO B LA T T 2T F L L— b (Pradaxa
from Boehringer Ingelheim, Burlington, Canada) k% fF&E: L7=1%12, ikt
ZHIYE LTS Envigo ~2% 0 . 10 mg/g O ZFET L 7= (2 CRCHUM O B4 f ik
THEM SN 5% O~ 7 Ak (Envigo, Madison, WI) (ZIREEL7Z 'Y, &4 b
FTUTT XYL — NOEGHERIIN T NLONEY TH DR OERD 35.4% & L
oo ¥URAITEEEBEIIIA AT T 2T XL — NEAREE BBICE
ZToo WHEHICIRERD B LOMAKITBIE S e oTe, X BT b7 I RIELE
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1T ORM (early treatment) & D VWMIRIEIZLE D MRMEALNE Ui 5 M
(late treatment) (Z#& 5 L7-, (Fig. 20)

Late treatment
Early treatment

Week 0 1 2 3 7 8 10 12
(experiment)

TOPOIA DCs TOPOIA DCsj § CFA+TOPOIA

Fig. 20 Experimental protocol for immunization with Topol peptide (TOPOIA)-
loaded dendritic cells and for the treatment of dabigatran in mice.

For early treatment, dabigatran was administrated after second immunization with
TOPOIA-loaded dendritic cells (DC) and stopped prior to DC boost. For late treatment,
dabigatran was given one week before DC boost and continued until experimental
endpoint.

2.2.3 b Ruox> 7ol AR

FEERBALE 12 WZC, EFBALEEORE LI EEY 7L (B 6mm) 38 XY
EifErZ e Fuexo7al) VEEOZDICEEEAE Lz, Ml L7k E &
ZERR, 6N HCl TORRMUKSE (95°C, MfilX 3 B, BEIX6 H) 1TV, £D
%, BRI Ko CAFRE S E, L 2 nl OZRRKICTHERE L, Wt B
nxvrnlYBAE 707 T (Signa-Aldrich) TE{LL7Z%Ic=—LV v
A (Sigma—Aldrich) & FUGSH, F 2RO 555nm CHIE L7z, FEEHEMR
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X hF > 24—t FuFi-1-7r U > (Signa-Aldrich) #2785 I T THLE
HCER L7, MRSt oe Rk 7o ) R ERHRN SR L
2o BAEITE Fuaxo 7ol o/ (ug/mg) TRL, HEMERITHE L7,

2.2.4 REMBICFERRE (v Y b7 a—LhGe )

~ 7 AEMHEIL, OCT (Tissue-Tek, Torrance, CA) BLN30% A7 1 —AD
101 VS CIaR S S 72 W Lz, BT HLRkds K ORI 4 & T4~ 7 2 T
UHML A+ e B S O &Y 7 v & LT L OCT HCulihl L7z, el
DIEDDEP~~ XLV ATy Tegle~vy Y M) 7 u— Az T,
fiids LORE OB R Gum) (CB1F 22T = ERt iz, TXTOUNIE
20+0. T5NA DX L > XF KO8 0. 3225mm DG SE %A 4% VS110 BAMEE
(Olympus, Center Valley, PA) ZMHWTAFx v Lz, Hi{&iX0lyVIA Y7 kv
=7 (0Olympus) THENT L 7=,

2.2.5 qRT-PCR

HIE L7z 6mm DEEY > 7 VLB FIESHL OSTE 72 HERELL . RNA later
(Qiagen) (T 24 FFfIZ L7212, -80CTRE L7z, KJEY > 7 /L% MACS
Dissociator (Miltenyi Biotech) Z#HWTAHAETF A XL, RNeasy Fibrous
Tissue Kit (Qiagen) |24 - TRNA ZHhH L7z, HhiH S 4172 RNA 13 Nanodrop
(Thermo Fisher, Waltham, MA) TCIEEEMIE L7=1%IZ. cDNA using High Capacity

cDNA Reverse Transcription Kit (Applied Biosystems) (24X ¥ cDNA ~HRE 7=,
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FNEIND I ealX TagMan Fast Advanced Master Mix (Applied Biosystems) % M
W, 100 ng @ cDNA 26 tnfrsfl2a (Tweakr), Ifng, 114, 116, 1113, I117a,
1122, 1133, Tgfbl, Tslp, MmplZ2, Serpinel, Vwt BN Timpl (TagMan probes.
Thermo Fisher) ZMH|%E L7-, gRT-PCR reaction |% Quant Studio 7 Flex Real
Time PCR system (Thermo Fisher) T 202VEZHWTEEILL, N7 ZAF—t
v 7EInF L UC Hprt ZfEH LTz, &R SRR BT 1, 000 5 L7212 7
7 74k LTz,

2.3 MRt FRIMRAT

ElERIOE 2320 2.3 & [RIBEICHNT LT,
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3. EBRARE

3.1 FARA Y AT —F T AMBMRHIIIC K 2~ 7 ZARBEE T /VIZI T 5 B E
R DBRAEL

NRA Y AT —8 T AMBLIRMIIBIC X - THE Uiz~ U REEE T /LD K&
2B D a7 =7 &0 LA MHTR L D NS AECFERNTIIT LTz, £ DOfER,
st HBEO BRI AREZ L L AR A Y A T —F T AfBRIRIRE ABE T, &
J& DR 7o b L OUEE S R & v (Fig. 21) o

Unpulsed DCs TOPOIADCs

*%

[=1]
(=]
1

Trichrome (Masson)
HH

' hydroxyproline (pg'l.mg)
= 8

)
1

- y 4 y

e /// J

[ S /

— SaTaak Ly 0
[J Unpulsed DCs @ TOPOIA DCs
Fig. 21 Immunization with TOPOIA-loaded DCs induces skin fibrosis in mice.

At week 12, skin cryosections (5 ym) were assessed for fibrosis by trichrome (Masson)
stain and measurement of hydroxyproline content. Data are from male skin samples
from at least 2 independent experiments with n=8 unpulsed DC and n=16 TOPOIA DC.
Magnification 20 x. Scale bar=100 um. **P < 0.01 by unpaired Student’s ¢-test with
Welch’s correction.
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3.2 FARAY AT =Y ITAMBKMIEIZ LD~ U AMBUEE T /W2 1T 5 ifike
i DRAEAL

NRA Y AT —BTAMBIRMIRIC X - CTHE LIz~ 7 AMEAEE T /L OMilC R
53T = U BEOE LR e O N A RN LTz, T ORER, *F
FREEDORBEIGIE ABEIZIE L R AR A Y 2 T — B TAMBHINIRE ARE T, Mk
Wb b R S e (Fig. 22)
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Fig. 22 Immunization with TOPOIA-loaded DCs induces lung fibrosis in mice.

At week 12, lung cryosections (5 ym) were assessed for peribronchial (open arrows) and
perivascular (closed arrows) collagen deposition and inflammation by trichrome
(Masson) stain and measurement of hydroxyproline content. Data are from male lung
samples from at least 2 independent experiments with n=14 unpulsed DC and n=21
TOPOIA DC. Magnification 20 x. Scale bar=100 pm. **P < 0.01 by unpaired Student’s
t-test with Welch’s correction.
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3.3  FARAYAT—F I AMBIIBIZ LD~ T AMEIET T VO R BRI
BT 5 fa s BV I BE A 38 s - D mRNA OFEHL

RARA Y AT —8 T AMBEIEIRIC L - CHE Lo~ U ABEIEETT VO g
IBITLIMaT =0y (Collal) BEIOWVEIaZ—5 2 (Colbal) > mRNA FEH]
ERRE LT, ZORE. xHRBEEOBMGMIR AREIZLL L RARA Y A7 —8 T Afif
RBRRAIIRE ARETIL, Collal DAE R R 5 NT Colbal O FFBEEED Hh
7=, Collal DFEHIIARER THFT L72 mRNA O TR b REEZ R LIZZ &b,
Collal INARET MIBIT DR LICEE &R 2G5 Z Lmgasini (Fig

23) o
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Fig. 23 Immunization with TOPOIA-loaded DCs induces skin fibrosis associated
with upregulated Collal gene expression in mice.

At week 12, relative skin mRNA gene expression in control and immunized with
TOPOIA-loaded DCs groups was examined by qRT-PCR. Data shown are mean + SEM
and a pool of at least two experiments with n=10 unpulsed DC and n=11 TOPOIA DC.
*P < 0.05 by unpaired Student’s t-test with Welch’s correction.
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3.4

Bl 5 MAERER L ORRHELIZESE 3 5 8 a+ D mRNA D3 H

MRA VAT —F T AR L~ T

FRA Y AT —F T AMBRMIEIC K5~ 7 ARBUEE 7 /L 0 B FF /A%

FHE LT~ U ARBIEE T LD S

[CBT D IMEFREER L OBHELICEI T2 nRNA A RS LTz, T OFER, <R
DOBPRHIIB AR L FRA Y X T —8 1T AN ARE T, mEkE
3 KO8 OFHMEILIZBI 53 % plasminogen activator inhibitor—1 (Serpinel)
@ mRNA BB OFE e EABBE SN (Fig. 24) .
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Fig. 24 Immunization with TOPOIA-loaded DCs induces skin fibrosis associated

At week 12, relative skin mRNA gene expression in control and immunized with
TOPOIA-loaded DCs groups was examined by qRT-PCR. Data shown are mean + SEM
and a pool of at least two experiments with n=10 unpulsed DC and n=11 TOPOIA DC.

*P < 0.05 by unpaired Student’s #-test with Welch’s correction.
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3.5  FARAYAT—F I AMBIIBIZ LD~ T AMEIET T VO R BRI
BT 2GR D mRNA FEH

RRA Y AT —8 T AFMBIRAIEIC L > THE L~ U AMREETT VO R E
23313 % retinoic-acid-orphan-receptor—C (Rorc) ¥ J U\ forkhead box P3
(Foxp3) @ mRNA FEBLA MG L7z, Z ORGSR, SREEOBMGMIaE AR L b
KA Y AT —8 1T AFREIRHIIIC X > T Rore 8 X Foxp3 DA E 72 LH 3R
iz, Rorc OFEBLL Foxp3 D 5 fEREZ /R LTz (Fig. 25) .
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Fig. 25 Immunization with TOPOIA-loaded DCs induces skin fibrosis associated
with upregulated Rorc and Foxp3 gene expression in mice.

At week 12, relative skin mRNA gene expression in control and immunized with
TOPOIA-loaded DCs groups was examined by qRT-PCR. Data shown are mean + SEM
and a pool of at least two experiments with n=10 unpulsed DC and n=11 TOPOIA DC.
*P < 0.05 by unpaired Student’s t-test with Welch’s correction.
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3.6  hARA Y AT—Y I ARMEBLNMRMILIZ LD~ 0 AFEIETT VO EFEHREIZ
BT DAL B 2 {51 D mRNA FEH

RARA Y AT —8 T AMBEIEIRIC L - CHE Lo~ U ABEIEETT VO g
(CBUT D RRMEIC I B B8 A5 0 mRNA FEBLA MR LTz, ZORSE, StIREEO#
WHIRB AR L FARA Y AT —8 T ARBRRMIE ARETIE, & DR
BIORIEICEEG T2 E0NMBNTND IL-I3EBEXNINF 77 I U —HA ~
AV DZFIRD tumor necrosis factor receptor superfamily member 124

(TweakR) DA E e EADRR ST (Fig. 26) .
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Fig. 26 Immunization with TOPOIA-loaded DCs induces skin fibrosis associated
with upregulated /L-13 and TweakR gene expression in mice.

At week 12, relative skin mRNA gene expression in control and immunized with
TOPOIA-loaded DCs groups was examined by qRT-PCR. Data shown are mean + SEM
and a pool of at least two experiments with n=10 unpulsed DC and n=11 TOPOIA DC.
*P < 0.05 by unpaired Student’s #-test with Welch’s correction.
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3.7 FARA Y AT —F I AFMBMRHIINIC X 2~ 7 ZFRBUEETT /VICBIT 5 RS
MBI RITTHA T N T D

FARA Y AT =8 T ARMBIRIIC K 5~ ¥ ZAFBEE T VT I D B HAE
BIZRIET XN T OB E2mal T2 HNT, HECBIT2a =70 &D
A Z MR TR L OV PR IRT LT, ZOREER, X ET FT X hRA Y
A Z—8 T AR A K DREE R A R (RIERE) ICXVAE
(R L7z, Zhizxt L, B GIZEW TR DIV REFER IT# RS (3
ML) TIEBlZESn o7 (Fig. 27) . —FH. HEIC LB NIRD SN
N Tz,
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Fig. 27 Dabigatran aggravates skin fibrosis during early treatment in mice.

At week 12, representative trichrome (Masson) stained skin sections from two
experiments. Magnification 20x. Scale bar=100 um. Fibrosis was quantified by
hydroxyproline assay. Data shown are mean = SEM and a pool of at least two
experiments with n=13 control (no dabigatran), n=13 late and n=14 early. *P < 0.05 by
unpaired Student’s 7-test with Welch’s correction.
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3.8 FARA VAT —F I AMBMRHIINIC X 5~ 7 ZFREUEE T /UICBIT D st
BRI 535 1 mRNA FEBUZKIET X BN b T D

RARA Y AT —F T ARBRIRMIEIZ X 2~ 0 ZAFREREE T /T 5 Mlilash 5k
B BE T 551 mRNA BB RIETH AT b7 v ORBERG LTz, £ Ok,
ZEH T AL IRA Y AT —F T AMBLIRAIIE AIZ L % Collal mRNA FEELTT
Lk U G-I X O T MBIRIC/ER U, FRCB IS S gicimm Lz,
—Ji. XA N7 % Colbal \Zxt LI GHIMIC L ST ARICTUE S, FFIC
BHIRECIXBEE CH 7= (Fig. 28) .
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Fig. 28 Dabigatran treatment aggravates skin fibrosis induced by immunization
with TOPOIA-loaded DCs with upregulated Col5al gene expression in mice.

At week 12, relative skin mRNA gene expression in control (TOPOIA-loaded DCs),
late/early administration of dabigatran group was examined by qRT-PCR. Data shown
are mean + SEM and qRT-PCR data are from male skin samples from at least 2
independent experiments with n=7 control (no Dab), n=5 late and n=8 early. *P < 0.05
and **P < 0.01 by unpaired Student’s z-test with Welch’s correction.
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3.9 FARA Y AT —F T AMBLIRMIIC K D~ U ZAMIEE T MZEI1T 5 A
1 L OMRME(LIC B3 2 85 T nRNA RBLUC RIET XA R T o s

FRA YV AZ—E TAMBMRAIIZ X 5~ T AGREEE T /WIZEBIT 5 ERE
¥ L ORI BIE S 2 3845 7 mRNA FEBUC JIET X U0 T o OB L L,
ZOREF, BEMFNCLOTXEN 8T 52X Y tissue inhibitor of
metalloproteinases (Timpl) mRNA FEELDOA E /2 JLENRD Sz, F7-. HBHI#
Bzt LA EH N T v ORI 5L von willebrand factor (vIIf) O3 ZHE
(2L L7z (Fig. 29) .
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Fig. 29 Dabigatran treatment aggravates skin fibrosis induced by immunization
with TOPOIA-loaded DCs with upregulated Timpl gene expression in mice.

At week 12, relative skin mRNA gene expression in control (TOPOIA-loaded DCs),
late/early administration of dabigatran group was examined by qRT-PCR. Data shown
are mean + SEM and qRT-PCR data are from male skin samples from at least 2
independent experiments with n=7 control (no Dab), n=5 late and n=8 early. *P < 0.05
and **P < 0.01 by unpaired Student’s #-test with Welch’s correction.
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FAEA Y AT —F T BRI X 5~ & RMEIEE 7 551 2 e
BIC B9 2 BHE 0 nRNA RBUC RIET X EH b T o D

3. 10

FRA Y AT —8 T ARBMRHIIIC K 2~ 0 ZAFEEE T /WIZE T D #ERIC
B9 2B 57 mRNA FHUC KT T X EH N T o ORBERF LTz, TORE, &
BRI L RRA Y AT =Y T ARMBIRAMIEE A XD TweakR mRNA JEH TiE
IZR L, BHEMMCEOTAHEBICNE L, /-, XeH hT 0L 1133, IL-6,
IFN=y 72 5 TN IL—4 mRNA FEH 2 R I R G I2 W TR REICTTE S 72 (Fig.
30) .
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Fig. 30 Dabigatran treatment aggravates skin fibrosis induced by immunization
with TOPOIA-loaded DCs with upregulated IFNr, IL-4,11.-6, IL-33 and TweakR
gene expression in mice.

At week 12, relative skin mRNA gene expression in control (TOPOIA-loaded DCs),
late/early administration of dabigatran groups was examined by qRT-PCR. Data shown
are mean + SEM and qRT-PCR data are from male skin samples from at least 2
independent experiments with n=7 control (no Dab), n=5 late and n=8 early. *P < 0.05
by unpaired Student’s #-test with Welch’s correction.
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b

ARETIL, PARAYAT—E T ZAM LICBIRMIRIC L > THRE LT~ 7 A5
RIEET WVZEIT D D ORFMEREIEDIREET L & L TORERL M L,
Fio, BMEIEOH - RIBHRIEL L TEXLN TS br BV THLA BN
N DRET NA~DRES I THRE LT,

SRECREIL. AR OEER L OV b B — R G R & RIERIC, BIEAERIZINZ <
CeE R EIRAE DR L BRIEERICER T 2 JREAH O B OB TH Y | Bk
fb. RIE, MEREEFL XOH CHUREEA R E T 5, Bifs LT b E—MHK
JERIZIWNT Th17 R3S KO The M2 2 v Z I O FRREF A 7e & QNIRRT BLIC
BH LT3, SREETIZED Th %7 % v MR ERICED S L TV 2 0k
ZICARATH 5,

TSLP [ ZINFEMEFR B E D B TR B A Hav, Bl g FEE 3 L OWAE L & B
BRBH D EEZ LTINS T F2 0 Th17 MO EIZHEATH D T6F- B 12 X
DML DO —EBIL TSLP AKAFIN CTH D Z E N HINTND T, S HIC, vURET
N FWTZRFZRIZ T, TSLP 1E IL-13 I L 0 358 S D A LB s a7 CTh
% CXC chemokine ligand 9/CC chemokine ligand 2 (CXCL9/CCL2) <° matrix
metalloproteinase-12 (MMP12) 72 & Zi&MAL$ 25 ", T~/ m 77 —TIC K
STHHIND AT Z7—BD—2Th D MWPL2 (X, NWRMEREIEIZIS T 5 R E
BIOMIZBWTEMA A b, FEOEEE L OMERH L EMEINLTND
o FToL MP12 /w7 T U M= T RZEBWT, R EOEITRA L 1P 2
&RV MWPL2 I TMHME(L S ~DBAE R HERZ STV D, S 512, MIP12 (% IL-13
2T TR TEF-BITE U THRAT HImEME THL Z LML TND T
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ILFEMESR BRE O B ML & 2 VIXEE, 72 b ONCgdR 72 LIk T IL-33
FOVTCF-BIED EFRAH BN DM, TL-33 (2L » THHE S-S bix TL-13
EENLTAELUDIBRMEETHD ., IL-13 DIEMILELE L35 7 72, FEME
SREIENZ 3 TN HERR S TV D IEBRME Te M T IL-13 OBUnFFEH D3R
MEINTEY, IL-13BROEOZEETH S IL-13R a 2 HOBER - ZHITPLIENME
SREIE RS K OV ERRME(L & IEOMBEAHE ST D T I 51T, T, M
MR AR T IREBURHTIC I T, IL-13 IR IRBUE D RIESG & B D 5 Z &A%
HOMNE 272, Fhb b, PLIEMHIREUE DR IEE I T IL-13 (TEZE R
ERZAL TV EEXDBND, AWFZEICIW T, FEEE T /LD BE Tl
BT D Z & D MR S AU, IL-13 mRNA EHLAF BN L Tz, 51
13 & 3E1Z TweakR 5 X ON Serpinel @ mRNA HENNN A 5407, TweakR I ILFENETR
FEIZ B W TRIEF L UOWRHE(LESE & B 5 0 ' Serpinel 1T M A FEE I L O
J&DBAEAIZE G- LT D, BLEDOREE LY . FARA Y AT —8 T AfiEhikH
IR THE Lo~ U RAMBIEE T VL, REEDRHR TH 2 L, KIAE, M
BREES IO CHEGEEZ R T~V AET L THDLZ ERALNL T, K
FTVTRER KO BV THATHEOBRKEL 2 1V BB IZ380) T IL-13mRNA
DEFEANH LN & XD, & FOPRMEBRBIEIOENY VY AET L THDH &
EZbhD,

AKETNVTIE, BIFIZEBWT Th1T7 Ml DR GK T Td % Rore ¥ JLOHIENE T
HIIC BT 2HBIR 1 TH D Foxp3 ORBNAHBEIZHIML TWD Z LIRS T,
T OBFZEIZ KV Foxp3 [T D HiliHE T M5 b IL-17 BSEA STV D
TEPWE SN TND B AR IEH D W IE~ U R ET TN T IL-17
BENIRATH Y, IL-17 BPERHAC E T2 IIRIEZFET 5 00IH S0 Tlid e
WP UL LR S IL-1T BRIEMEROS OFEIC DA S SR Z LY 5 2
ESRRIENAE U TV DRI T Thi7 HifEEs K OWIEE T MO BN ik &

=
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NTNWDH M EEZZHED L, RETVICEBWTS IL-17 OFEAICEG T2
Th17 S JZONEIEE T MR OB AT a0 & Bbivs,

WEEE, BEEK - THD hrrEidhrrREY 2 )V EEAKRERKT D
Z L TREIEESIMZ DTS, Fio, BED Fr B ERER<SAIC
verv-burrREY 2 ) CEARITEELIENFTH D 7 r T A > C ZiEE e
L, W7 e T A Clidbr B OERICEGT 5 Va1 20452 & T

PUEEEME 2 7R3, In vitrolZRBWT, L EH P T /IR END brrEVE
PEERKIL T 0T A > C OIEHEALZ 15T 2 Z &2 X0 Va (K105 iR 2 fnil L,
b B DARERD D I ERREINTVWD P, ZAUTEE RSO T
L hurr e OBRERESAHT 477 4— Ky 7 2Miil4+5Z & TED
TW5, RFZEIZENT, FEH b T 0E bRA Y AT —8 T ARSI X
o THRE SN IR L PRI L CHIfER 2~ 2 L 7e <, 2 LARIE
BRECO#E (RIS 12X 0L 2 8E S BB X ORIEE OB ST
RRAFEL-, FEH T AT b EVEERICHL by -br o REY
2 U AR TSm0t E RO LS TS Y, Leo T, A
T NEMET 0T A 2 COEREMET S Z LT, fRE LT VaRTDS
FEAIIHI S, ZHICEY br U BV AEROEERGIER Y, I 5725/
BELTLEEZBND,

IL-33, IL-6, TweakR, Timp—1 33X O% vIlF OFBUTILFEME IR FAE 2 35\ T,
BeJ . Jifids KOs 72 & CHIINA - B & 1% 90 0 T1-33 3B LY IL-6 13
Timp—1 DRBAFHET HZ L ESNTEY ™ 9 BRIk~ X 91z,

TweakR IZINFEMEIRBIEIZ W TRIER K OWRAMEL & DREE & 5 2 & 3 5 i
2o TG W, B PEDOHERFICI W T, viIlFIE b v v v AR 2 et S 5 VITA]
T LA LLE LTeEE R ZTERM L, IR+ OTEMAGICE LG LT\ D *°, R
ICBWTHRIERICBIT2XEHN BT ORGICEYD <0 ZBIEET /VIZB
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T VvIF DIBLOTLENR B DL, LIeR->T, FEH T ORMEGIZLD
Fr e OEMEI LT EMEE SN ZE 2 oD, &mill, #E T T
NEREVEMERTRRHEE O BE IR WOt A s i 23 2 EamE s e P
ZEH T omHERGIIHILE S BIEHAE T 2 RN E 2 B D 08,
BEHERGICEVD LA e EUVDIFRNHEREIND Z EBNHESNTED 2
AFROEFRIZBNTEH, 4. LV EHEOX EAT b7 v a2 AW
EThorLEbhs,

IL-6 |% TGF- B & [AARIZ Th17 MlaD S UIC K ETH LV A A ThH, K
WHFETIE, 280 N7 ORI L0 EEHKRICIV T IL-6 38 XL OV TGF- B @
mRNA FEBLASTTHE L T2 2 & 006 Thi17T Ml DRG0 E 2 bt d, & 2 B TRz
F oIz, IL-13 (X Th2 Ml L REAE SN DY A M A U Th Y 14 & FIRA 3L
ALTWD, PRAY AT =BT AMBRMIRIC L > THELEY Y RET AT
mEW IL-13 OB RSN, X0 N7 ORMEREIZEY, FfRED IL-13
FHNHOLNIET TR, IL-4 OFERBENPHER SN, £, T
YORMFEIZL 5T Thl 2HLEAIND IIN-y O RENTZ, LD DRk
RiF, FEH T ORI G XD FE S BRI B G 2 RIERISITIE,
FeAOTHY 7y MOER LRWATRBHEREZ 2 5D, £72id, RIECHRHME
EDOHEFT & TIHRBIC L> T TR Y 72 v ST D alREE LB X 5N D 2
LD, A%, R ZZE LTI O RIMADMNETH L L Ebis,

PLE, B3FETIH., A Y AT—E 1 2G4 LIZEMRICL > THE L
~ U ZRFEMEFREEE T VT e S OPLFEMEIREUE & [FIER, HEITIED BE I KOV
DORHEEEZRE L, B FOWRRBLITVINEBAZ R LTz, L723-> T, b NOBEAEIC
B DIRERTER DIENT 72 & NTHT R RE D F ) 2 Etd 2 5> A TAMR~ U A
EFNTHDHEEZOND, £, O TAETIVORIERIZIEECT FT 0%
B9 52 L2k, MHACICBES-9 5 Colbal, IL-33, IL-6, TweakRi&{5 1.
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FIREFEER X ORIEICBE Y45 Timp-1, vIF, IFN-y, IL-43&{sf DA &7
EAPRBO B, TRICKL, ©LARMEEZ S EL 2 eRahi, bk
DOREAEIE, NWFEMEREIE~DO X EAF ~ 7 v OE5I3FE 2 B L S8 5 alRErE 2R
BLTBY, SBAQICHEEKT TV ERWERFETOLERS DL L BbiLd,
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s ¥ KON

AWFFETIZ, 77— A FA U —F X qRT-PCR {EZ W THzfitds KO b
— B R R O B R R F KON 35 1T D S fia o> 3 A 7 & DNT
A NI A N TZ = BT LT, £70. B MREJEIZBWT AL Y AT —
PIBETHIECHEEZFEE L, b FORBIZEV~ U RARIEE T /L &1
FKL., TORBEMHT LTz, SHIZ, MEIEOIHERE L LTEHEBZ AT
LR EVETHLAEH N T DR T AET A~ORE LT THRE L
7

%1 BT, W ORFFREEICRIT 5 IL-17 B LT IL-22 OBEMe z
Ta—HA AN =R OMEANY A A YA S NI E &R PCR A
(qQRT-PCR) ZJHWTHEMT L7z, T 70b b, BBMRIEERIE, in vitro I[ZBWVWTHR
FR CHERRAE A 2 AT 3~ 2 8T ik & AV T CD45" IR 2 kG fRMT 51T - 72,
ZOFER, WA TIX IL-22 BBt CD3” c-Kit" #ll7e 5N IL-17 B CD3" -
Kit™ A ORI MR S 7-, D3 c—Kit' Fc e RT " fifdid~ A Mlifu ORE &2 R
L., 2O~ A MillaEgy IL-22 BHEMRTH 5 2 & 2R THD TH ST
L7c, F7o. v A Ml 1IL-17 B, IL-17R BB L TWDH I L &R L
7o SHIT, HMEIZRIT D IL-17 PEAEIT T Ml EICEE L T D alieth 2R L
7o WNT, HEEEICEUT DA N7 IR D 1L-23p40 (IL-12p40) 1ZxF3 5 Hi
REFELTH LU AT X~ 7T/ Z R LTCR AN B T 216 %% O Bs
FHRBEBILOYA I T 0774 0% RI-PCR & 7 —H% A A U —TfiE
Hr Lo, ZORER, PR TIRTaMRET & FRRIC, FRERICH L IL-17,
IL-20, IL-22 3 X" hBD2 @ mRNA FEELATLHE L Tz, I 61, \EItEZ R~ L
ToIRAEERICI T D IL-17 BatE T MlaoE&IRERIOBEH L FARE TH o T-
D3, TRFRRENCI U IL-17 BtEdE T il oBE R FEEICHEM L Tz, Ledi> T,
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HAR AN K 5 TIL-17 PEAENHREDIFRETZ Bk 72 & QNTHRFUIEIR A OHERF I ES
H L TWAA[REME R ST,

B2ETIE, 7r—H A FX MY —FHNWT, 7 FE—EEERER & i
BB 2 BFHAE I ZOPEER ik OMa s34 72 b NSRRI AT 123 1)
% 1L-4 3 L OV IL-13 MMM & et U7, mRFE RIS 2 AR i o oo il Au 43 A
BLOYA A VIBERICER I LR o7, KRB O T /L IL-4 3
JOVIL-13BEETH Y | TLC2 TIL IL-13 O &, HHFHEER T IL-4 OABEETH -
Too —Ji. BB CIL, RIS LT b E— MR ERBH IV T Th2
HIfdS KOV ILC2 DEIANEAFEITE < . IL-4 B LV IL-13 Btk T il LL =R ) EEfil i
RAICBWTHABEICH WD LR ENT, o, WlEEE L FRRIZT P e —PEk
FREBFHITHO TS 122 B0~ 2 RSB S22 L2 b, THRIERKO
IL-4 BELWIL-13, 2B WNT~ A MEERD TL-22 237 b & —MEZJE Rk DI kE
eI G L TWnWD Z &R E T,

7 MR EREE OIRETR TR SN/ Fe e RT T c-Kit CD123" #f
FTAHERIR OB A R L, B BRI IL-4 EFERE AT 2 2 LRI,
o, RET OO & TLC2 DML RITIEOHB %, i +H o
ILC2 LITHAEDHBEZEZRT Z R L E R oTe, AFHEIEERE ILC2 OFBIRRN G|
TG FEER N ML P 7 & R FE IR 28 5~ TLC2 Dl EIZBE 59 5 rlReth v Rg S iz,

— 05, ApRHEER & ILC3 & OfEBAIEA bR oTo, DLEDORGEL Y | B D K
PIBIT I 2 AR L Hh O IR S B R R DIV T A B LR VWS, 7 R E—
PERZ G 9 (858 D BFZEHE Tl 2 TGRS 2B 59 D ik 2 Aeliia D=8 2342 ©
TRV, LT OMBaNT b E—MEREROWBIERIZE S L T\ 5 TREM: &2

R~LT.

B3 I, IWHBMIRBIED FARA Y AT —8 T ZAf LSz v T
~ U ABRPIEET VAR L, E FOREBET LV E L TOERELMF Lz, £/,
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PLhr BV ETHLIAEN T e R AET VIR L, £OREL %
MR EFRRAE, B ReXxo 7o) VEEB IO QRT-PCRICZE VI Lz, ~R
A VAT =81 ZAH LI L > CHE Lz~ U AMSEE T ViL, L
FEPEGRBZAEIZ 33U CTRIE IS L ORRKE L & B DVRIR ST IL-13 OB N
O ML 2 R L2 2 LD, LI HETR BUAE DI RETE AR D AT 72 & DN RS
WD T 22T, ARV AET AN THD Z LIVRBEINT, £
2. TOXTAETAVORIERICAEH N T 025 THZ L1080, B
595 Colbal, IL-33, IL-6, TweakRiE(n¥. FI-WREREER X OREICEY
3% Timp=1, vIF, IFN-y . IL-4BInfOHAERITUEREO b, TR L,

o LA LA B IE DL Z R ENT, LR oT, 80 N7 ORE#E
BIZ X 0 HE SN A RIEICIE Thl, Th2, Thi7 MR EnFnEE545, 250N
ML OMEST & B35 TRl 7 v S B LT 2 aTREME S HER S vz,

AMFFE THT - 72 B RLRE 2 F O T S S RT3 ik vh OB BR MRS A Fl Vv Tz
FRMTIZEE U, 2 RIS IR BN 53 2R B TH 57 b & — MR E %<0 Th17 #llfa B
BB TH 2 HE 2 & D52 2 SIEVER R BIC BN T JWRBICEE 5 5 500G
BOREERMIELDICHEHATHY . TRENOHEBLEFET L ETEALTH
DT EMRMBENT, Lo T, ARUFZETH o B RERRE O 50 - rOMEAT 1358
FIEDIFHREDEINC b 5T 2 RN H D LB X biLd, RIS TH LA
FIE. 205 ORIENERE & DFF BEMFBCHEMTEIR O RICKE S H T2 2 &
PHIFREE LD,

93



A

Wz f& DI, FARTEHTEE & HEHEZ D £ LI B R RS RE & A
PR AR AT TE R BRI o2 BB A AR R RN AT I B R e o -7
KRB IE R MR EERICRE R OB EZ R L £7,

AMFFEDZEITIZER L T, Mk CHREZR O TR A B Y £ L7z Centre de
Research du Centre Hospitalier de CHUM, Professeur titulaire. Département
de Médecine, Université de Montréal, Dr. Marika Sarfati IZiEHE7L 5 HE %
KLUET, £, KmLOPEIZH IV EFFEH Y £ U7 R AR
WHoEsE PEETE  ZdRICIR S EHWTZ LET,

A S 2 PR TE & F U 72 BOR 2R Bl & Al K BRI BT JE R R 1 e
FLSE NI ZERE el Iz B IERLR 2B RE ) T AR B 2T e fida
ELRE R, I RO R ARt S Al S 1 T e R ISR B SR AT: I R
REFPE TEMPER Efn TR BEE BERICE LR L ET £,

RBIZ, AMFROBATICH TV . T34EZ W5 £ L7z Centre for Genomic
Regulation, Gene regulation, Stem cells and Cancer., Regeneration and
differentiation lab, Dr. Shoma Nakagawa, A XDOIERIZH TV HIBEIZ 2150
% L7z Centre Hospitalier de CHUM Accredited Professor. Department of
Microbiology and Immunology. Université de Montréal. Dr. Guy Delespesse,
Centre de Research du Centre Hospitalier de CHUM, Immune regulatory lab

Dr. Heena Mehta, Dr. Laurence Chapuy, Ms. Marwa Bsat, Mr. Manuel Rubio,

94



EFLIRT7R7 ) =y 7 BER WML, AR PERE 7 —
B HE SRS D DEHWZ LET,

95



AD: Atopic dermatitis (77 hE—MEEX

~—

Pso: Psoriasis (§7fif)

ILC: Innate lymphoid cell (HZERYU v/ i)
PMA/Iono: Phorbol 12-myristate 13-acetate/lonomycin
MHC: Major histocompatibility complex

Th: T helper cell (CD4 B~/ —T Flfia)

Tc: Cytotoxic T lymphocyte  (CD8 [y Al fiad s 2=k 1l i)
hBD: B-defensin-2 (B-T 47z ))

IL: Interleukin (f > &Z—uA F))

(IL-)R: Receptor (1K)

TSLP: Thymic stromal lymphopoietin

TNF- « : Tumor necrosis factor—a (JEESEESEINF)
TGF- B : Transforming growth factor—f3

IFN-v : Interferon-y (Ao Z—T7 =zl y)

UV: Ultraviolet (¥£5M)

CRTH2: Chemoattractant receptor homologous molecule expressed on T-helper

2 type cell

PGD,: Prostaglandin D,
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IgE: Immunogloblin E

QOL: Quality of life (AIEDH)
mRNA: Messenger RNA

DC: Dendritic cell  (ER{RHMIAT)
Dab: Dabigatran

GM—CSF: Granulocyte—monocyte colony stimulating factor (JEFIERHERD o=

— A )

SIRP v © Signal regulatory protein «

GATA3: GATA-binding protein 3

STAT: Signal transducer and activator of transcription

Rorc: Retinoic acid orphan receptor C

Foxp3: Forkhead box P3

TweakR: Tumor necrosis factor receptor superfamily member 12A
Timp: Tissue inhibitor of metalloproteinases

vWE: von Willebrand factor

MMP: Matrix metalloproteinase—12
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