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MAIT cell
MHC
NK T cell
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QOL
RORyt
RT-PCR
ShK

allergic contact dermatitis

acetone:olive oil

bone marrow-derived DC

CC chemokine receptor

dendritic cell

af-TCR" double negative T cell

enzyme-linked immunosorbent assay

granulocyte macrophage colony-stimulating factor
interferon

intermediate conductance Ca**-activated K* channel
interleukin

innate lymphoid cell

imiquimod

lonomycin

International Study of Asthma and Allergies in Childhood

Keratin 5

Keratin 14

lipopolysacharide

Mucosal associated invariant T cell

major histocompatibility complex

natural killer T cell

nitric oxide

Psoriasis Area and Severity Index

phosphate buffered saline

phorbol 12-myristate 13-acetate

quality of life

retinoic acid-related orphan receptor gamma t
Reverse Transcription Polymerase Chain Reaction

Stichodactyla helianthus K channel toxin



Stat3 Signal Transducer and Activator of Transcription 3

TBS-T Tris Buffered Saline with Tween 20
Tem cell central memory T cell

TCR T cell receptor

Tem cell effector memory T cell

TLR Toll-like receptor

TNF-a tumor nectrosis factor a

TPA 12-O-tetradecanoylphorbol-13-acetate
Tcl7 T cytotoxic 17

Thl T helper 1

Th2 T helper 2

Th17 T helper 17

Tip-DC TNF-a and iNOS-producing DC
iNOS inducible NO synthetase

pDC plasmacytoid DC
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&I, ROH T b IRV HFEE b Ol Ch 0, RIRFREESKDFELZITS & &b, 4
D DR 2 IR IR 2 RGET D EEREE ZH - TWD . K, BEIIARDO T TH %
BERED BN TH Y, REIZBIT 2 EREOB X I Lo C, MESCAEERE R EORY %
ik LN A~ORAZBE S Z ENAHEE 7o o T\ D, FEICRE & & /-4 BB R RIIIEE [ fl
FN% <, EMENFEMICOET 2 L 400 FEHIC S 70D L STV D, ERERITIE, JFA,
FE, JHBMER EOHRIERZ 1L U, F57 EORERE OO, LMK, RO
AL/ EOBHIERNEZDZ L bH 5.

Fef§dc (92) 1%, 2D 2K ERBORNTH, KEREICHNIBEZ3 N0 L%
DHIFENHTREERETH D, RERIORBIER L LTI, #AMERER, 7 b —MEE
%, TRIRMERER 2 EN L MBLNATEY, BRMICHEDIRE & LTiE, BEDAY T HEE
ISANER 7> & AT B ORI KD i S, RA L TE 72N O 5 25T 2 12D DR OG)
RGP CIGMEL San, FEx OABIEMEME P S TRIEN S S EZ S, 1 THT
ME—MERER IR D L AL DIEBMEOIIENZEREETH Y, ISAAC (International Study of
Asthma and Allergies in Childhood) FH#EIZ LAuE AU T 5/ NEOHEERFRLILT~8% TH
D[], EEETIESSICEL, ARTY, BAGEE O 2014 FEEHAE DR FIZ LT 45.6
FTAPRERL TS, BEOYHITERME CITRD 2, JERDEER AbBY, ERSE
b3 2 ERWREERUC L W I b IR, AEIROE (QOL; quality of life) DK Tt BTG Ok
FEEELLTWD. — RIS, 7 FE—MEEROIRRICIE, JREBRER EOAIRYEENEE L
SNDN, PIRIEMEMEZ B E LI AT B A FRFIRIEFRS, FEAEZERNE Lizhie 22 I
QLT SND. UL, ITETIE, Zhb ORI AT 2860 T b e —MRH
REEDRIL, MELR-oTW5.

7o, T REMERER LS TRBMERIEME R ERE L LT S 5. FRCRCKIZEB
THIEENL L, AFHRFIL 2~3% LSO TS [2-4]. BATYH, RBEMEIIENHOD, 5
TR R LIRS, ATEEIEOE L & B ICEBE RN Ut Tl Y, JEAEFEE D 2014
FRFFEOERIC LAVUTENOBEFERITB LE 125 T A LHE STV D . REOHITIIHEFE
TUE & AR A R E T ORIEMEERETH Y, —ERIET L & BMICThTo - TRfif &
A IRTEIEDHE LVERTH L720, HEAEEO P TR ERCNA 22 TV D
BENZL.

ZOEIIT, BEFREISE LLEEITZ S, BHIAHEPHEL 2> TH DR TH HITE



B 63, IHRBOFEM RN & ZAVUTEEN S HRIGRIE ORI RIEICENL T e, LaL,
H, 7 MR ERCERC IV TE, HiY A b A BRI RRI OB 1T
Lo TREEMRAA SR L, WAL IS T MIROMEERE SRR T, 7 b e —hREsRix 2 &
~JLR—T (Th2; T hlper 2) FIGE, SfE 17 B L =T (Th17) IS O 2235 b
JRHERIEIC KR E S BE LTV D ZERH LN LR Y, AWFrREIOB & & HITEWIRR
P CE DIBRNATRE L Ie o T& /2. £ L CBIUESD, K OFAIEMEICER, 2R OMVEIRE
FEHES D WO BAFEIZ [0 7o AIEEBF RS I E D LTV D

RAEERFFREIC RV TIE, SRR O 2 BN & LT, @MU REE 7T LE DB
RPAAIRTHS. BUEE TS, BEREOHMZERKHEET vEE LT, ONTT v
RT VT I EOARTFIC LY BER ZHET 57 L8 [5,6], ORIERMERT -7
VAV =y 78 [7,8], @BRFIEETT AEW) [9,10] BFETH. TNHIZIE, ENEN
(R 70 R EBVRY, KR e RR ORI, B MRRE L OMIESNFEL, fHx ORIBEIEMNIZIG U
Tl LIREET NI A EIRT 5 2 & T, ABEORIERZ HIT D 2 LIZORNDEEZRD
N5, LinLed s, BEREOET VEICET HRECWRIBICE LT, R Prsla

DEFAICRE SN T Ho Tl <, RARESAZV. 20 L, BEREZXS
& L CTHEMIaZ AR & LTCRIEITZE 21T 9 9 2 T, FHliD 72D DHREE T L E D3k % [N
L TWD.

Z T, AT, 3 FHEOKEEETT AVEBMIIONT, TRZNORKE L OYHREIC
B D 0 FR R E A DN T 2 BT L7, BB 1T, XYY @i T v b
ENRIEETNVEMEL, HETKEIRBET 22727 % —AF Y —T (Tew, effector memory
T) AIEOFGIZOWTHRNT L=, H2FETIE, A J5F NE BRIt T VAL, Bhikii

275 B UCIRREIRIE A B = X LD 24T > 72, 85 3 T I, 148 Stat3 (Signal Transducer and
Activator of Transcription 3) ZfHFANCRKIZHEEIEIL N T AV 2=y /v T A2 HNT
K14.Stat3C ~ 7 A TPA (12-O-tetradecanoylphorbol-13-acetate) #EJEHMEE T /L2 RESE L, JRAEIC
WHT D THIRARE = L — 3 SOV TR L7z,



FTIE XY urERET v NEMRIETT VTR BIRERIE A I = X b DS FRRNT

B kS

RIEME R B2 k5 & LT IREEEEBAFIC N T, BT i 0> 3500 4 BT w] RE 72 i {5 70 8
BETNVEME L TNTT VBT LV — M EME 2§25 (ACD; Allergic Contact Dermatitis)
ETNEIPPH SN TND,

PRI BRI, S RME DRI CUR D B IS 2 Z LT Ko TRIET D IBHED
RIESIETH Y, REFEE T LA —HIZHEIND., 209 b, T LV —MEEisk
JERIE, NTT v LRI D 45 1,000 BAF OALFE T LS ey, EAER L
BEMART, RERVPIIET D [11]. BAEEIZRBW T, AT T URRERI»HRENE
WL TER LR L, RSB (57 ZHI) 23 22 L CatE U oS
(R L, TOWEZRRICHEET S THZHE LIRSS 5. BEMIZRW T, JBE
SESE LTABIRIC RO T LV T U NRBITIRAT D &, T 7 s Zffildis & Hilife 52
B T ML IERIMBZE S I, RIEMEY A A >, TFEDA US4, FLEE, A
B, VR E ORISR SR & d [11-13]. 7 L AF—WENRREZITRAEL 1~3

CHA GRS DRRO BIND Z Lnh, BT LAX—KnE b TN Tnd

I, B OSRERE, SRS ACD 72 EDORIEMERBICHE N T, JWRBICHGT 2 T #iln
E LT TemMila2EH SN TWD. HH b= T =7 2 —T M, HURPAWRZ2DE
ZORFENRT R b= AKX VT 505, —HR AT —T Mlds L TERF LR SN S.
AV =T M, Vo "fli~Oh—I U I ERT7EDA %K CCR (CC chemokine
receptor) 7 DFEHUZ L - T, CCR7 [ DE > TV A U —T (Tem; central memory T) HifiE &,
CCR7 &M Tew MIIC/ SN D [14,15]. TomMIITHZLRENE <, kY AN TF
WG ELE A > T D DT L, Tem MIIIYA RO A L EEADRIRSEMED m <, RIEH
AW THNG SR IR R H A2 R LT D [14,15]. TomMild & TewMiflE, HURRIEE
OIEHACKRRBOHERFITE K BV U AF ¥ XV OFHIZ L > THENENFRHESIT HND. T M
Ja2s T sz 2348 (TCR; T cell receptor) Hlli A 32T 2 &N L 0 AJREEDSHENNT 2 73,

(o TH I U LF Y X ADBEA L, B ULZHasb~iiH S5 2 &I X0 EEMO
WA G S Z SH, ZIUS Ko TRREHIZR LT DFRANATREL 720, T MlldOfEME L
DHERF S LD [16-18]. A —7 T Mifads KO Tem MERIOIEPEALRRZIZ, v 0 NIEMHELR
71U 7 5 F v /L IKCal (intermediate conductance Ca®*-activated K* channel) MD¥EEIAS it Uik

RET 2 DITHF L, Tem MIEOTEMALRFIXEALLAFIED U ¥ L F v 10 KvL.3 DFEBLATTHE L



FITHEEET 5 [18,19]. T2 b, KvL3 L, BHO T MG EICEEL KT Z L],
RIENZ 55 THIK O % 3 12 2RO @O IR R OB & LTI SnTn 5
BTTHD.

AT, SIEVER R B OIRIRIE L LT Tem MIRZ AR & LIRS TR 4 EBLT 572912,
NTTUFHER ACD TEFLVEMW L LTAXR Y ua U T v FEAMRIETT LV EHEL, AT
FNEOGFRAMEEBFELT-. ACD IZBWTIEA % —7 =1 (IFN; interferon) -y % FEA 3
% CD8 T AR e RIEICEE T 578 [11,20,21], ACD EF /LT v MIBWT, Kvl3 2%
B9 % CD8 T AR AT G IR LT D Z &, KL FHFEAI OB G-I X 0 RAEFAE A1
HESNDZ ENINETITHESNTWVD [2223]. ZnHOH AL, ACD €7 /7 v MIE
WTT KVL3 BERE A & D Tem MIAANEIA I K OYRRBICH G L TWD 2 &2 L TWnD. Ll
BN, RIGHMICEET 5 T A2 35MICAENT U, Tew MIROBERER 722 B8 54 ELEZHYI R
L7z 137220, AR T, A%y v rifi T v FENRIEE T /UCB VTR EIC
R 2 T Ml 4 BLEE L C ex vivo fifiT & FElii 42 Z £12 LY, KvL.3 OfEE © 2 Tew Ml
BAEIZDONWT & HIZFEICIR A~ Tz,



B2 EBRIER XU

1. ER&W

EBRITIX 6-9 HER OMENE Lewis 7~ b (AARTF ¥ —/L XU N— #iik) 20 L7z, i,
IR 23+ 1°COBRBE T CHE L, sk JOVKEKZ A BRI, 1AM EPHEE L
7ot FEBRIMEM L. 2 ToEERITES ZREKAS o TEmERZES (IACUC;
Institutional Animal Care and Use Committee) (2 X 2B EBR O E/2E D& OB E]  IZHEL
LT

2. FXYYurBHERT Yy NEARIEETT NVOER

AOO (acetone:olive oil=4:1) T 1%DIRSE THEM S E7-A4F > 1= (Sigma, St. Louis, MO,
USA) &%, BIFELT=T » hOJEEIZ 300 L F L, BAEL7=. 7 BH#IZ, 60 uL @ 0.3%4
¥y AOOWIREMEIZIH T L, A¥V Y aFRENKIEET VAER L.

3. {LEmks

BEER O J71% [23] TARK LT KvL.3 BLEA] PAP-1 2 IEEATIMCIEfR S, 4% o iR
7 28, 20 ¥ LN 4 IFfETAITIC 100 mglkg O E TR A h: Lic. xfREEEICIE, R A EDOEIEE
Mafs L.

4. BEIEOHE

AXYVu CFEEOERE 6 BLO 24 KfiifglC, ¥ A YLy y s x2S =Y (RASHT
ryuy 7, &I, M SM-112) ZWTES ORI ZRE L, FHEAMEROFNEDEZ B rjE
fRE LTHEE L.

5. HJHEMEHYA b A RE

XYY 0 FHH6 HDHWVIE 24 FFRIRIC, Ty b CO, T v N —HNICES, KHILSHE
7=, B MRk aERE L, U CEREEAEBLRIE /K (PBS; phosphate buffered saline) H1 Cgf%, i
DoEEL, BFoniz EiEF O IFN-y £% ELISA (enzyme-linked immunosorbent assay) (BD

Biosciences, San Diego, CA, USA) (Z CHIE L7=.



6. EMHEMETP D IFN-y EEAMBEORRH

AXY w24 BRI, Ty bR CO T v U N—NICEE, RS ETZ. B
AL, M8 A ALK, 2.7 mg/mL = 7 —F IV (Worthington Biochemical,
Lakewood, NJ, USA), 1 mg/mL DNase I (Sigma), 0.25 mg/mL &7 /L u=%—+F (Sigma) % &ie
RPMI £5#1 (10 mM HEPES &4, Life Technologies, Grand Island, NY, USA) (2 # L, 37°CC1
RERS S/ 72, 100 ym A h LA F—ETY U Uo7 T 0 Uy —2 AW THREZ TV 5L,
TR E 5y & [FUY U C AR 2 15 7. Aabs s (1% Y TR RifiF (Equitech-Bio Inc.,
Keeville, TX, USA) B LU= -2 s L7 h~A > (Life Technologies) % & ¢e RPMI £%
) TERE, 1x10° cells/mL DO¥EEEIC/2 5 K 5 IIGE L, Leukocyte Activation Cocktail (BD
Biosciences) z#shl L C 37°C T 4 K§f#] i SH7-. Stain Buffer (BD Biosciences) T4,
WeAERHTZ ~ - CD3 Hifk (7 vw—> 1F4, BD Biosciences) TH:f L, i\ > C BD Cytofix/Cytoperm
Kit (BD Biosciences) % V> C[E & - Bz LB i%, s Akt 7 »~ N IFN-y$iik (7 =— 2 DB-1,
BD Biosciences) THEfuPNYta L7-. 15 Hh7-Hifld%, FACS Aria (BD Biosciences) % T~ 1
—HA M A MU —fRHT LT

7. ESriaorE

AW m T 24 R B A BRI U, BRSO T7 1A T B Mg 2 S5 L 72 [24].
Tbb, Bk vty Mo THMAIL RO “ Ko — MTj S RE, BEAE 1%
kU 7 UL (Life Technologies) (2% L7=. 37°CC 40 ypit:, B — b &K ED 80%
v URRIRIMIE (HBSS (Life Technologies) TAR) FIZEVVZ 100 pum A h LA F— RIZB LT
FISEAFIESHE, Vo770V —2 AW THRZLUH Lz, @iy 2 F L Tl
L, AHfssaeas s L.

HFoh-Eirila%, 3 pg/mL OHL7 >~ b CD3 Hifk (7 v — G4.18, BD Biosciences) % [
FEEET72 96 FCEE 7 L— M 1L RBT=ZY IXICHIN E 725 X 5 ICHEfE L, Figure 1-3, 1-4 (2
IR DR AFAE T CHEAE Lz, PAP-1 I Y X T /LA LR F ¥ RICEHARE S H T 10 mM IR
Z %, Psora-4 (5-(4-phenylbutoxy) psoralen), clotrimazole, Cyclosporin A % Sigma 2> 5 A L
FIARIZ 10 MM DY A F )L A )Lk & o REATR & FR#Y, ShK (Stichodactyla helianthus K channel toxin)
3T T RIFTEAT (KBR) 2> HHEA LB /K T 10 uM KRR & siSlt%, Afaksss i cak L
TENM U=, 24 B O R5#% i o IFN-y &% ELISA (BD Biosciences) (2 CHIE L7z,



8. HJrMIMF O THIKARE = L—3 a VT

7 DJ5iETHREL L 72 B0 —E 4B Y, Stain Buffer THR4%, SOMERR S 7=Hi7 v b
CD3 ik, CD8a#iffk (~ m—> OX-8, BD Biosciences), CD45RC Hifk (7 m—> 0X-22, BD
Biosciences) THufa L7-. 56 7-#lld%, FACS Aria (BD Biosciences) %\ C 7z —H% 1 k
A MU —fFT LTz,

9. VU EMRaDRE

FFY v m CFHERE 24 R Y BT A B IL, 100pm A f LA F— BT Y VT T
Y —ZHNWTT U ONL, dEmsy A I U CHRifaEEEEICERE L=, [T v b oy
O [AER I B R AREE 2# SRE L, Pan T Cell MicroBeads (Miltenyi Biotec, Bergisch Gladbach,
Germany) Z T TR ZFRER, 25pgmL ~A h~A > C(FHTAT AT, HH) 1F71E
TTIICTI s SEz. ol U fifilal ~A F~A v CAPPlEMIEZ, 3
ng/mL OHLZ v b+ CD3 Uik (7 v —> G4.18, BD Biosciences) % [k &H7- 96 YOEE T L
— NI, ZTNEN L RHTZ0 XML 7225 K DR L, RIORTHIREOIEMFE T T
e Lo, 24 W o2& BT o IFN-y 8% ELISA (BD Biosciences) (2 CilllE L7-.

10. HEEHFHOMRAT
SEERpGRS, PREHFEIERE TR L, A EAREIE Welch's ttest Z2 N TITW, AEK
$EX 5% & L.



FIHE  EBREUR

1. X urERET v NEAMREETT VOBE

Lweis 7 v FOIEERICA I Y v o2 BAAT H 2 LI KV EBIELE 2TV, 7 BRICA S
a v E ENICBAT LU CRIEZ B L2, TORER, A% 1 % 6 8 L0 24 Kk,
R 2 B EIE M2 S 41 (Figure 1-1A), 2 AUSEE) LT H/EA& T 0 IFN-y D PEARIN
8 <47z (Figure 1-1B).

16 1.2
= k%
s u = 1.0
s 12 Z
“ 10 2 0.8
R Z 06
= =
: 6 2 04
- £
S 0.2
0 : : 0.0
Oh 6h 24 h Oh 6h 24h
time after oxazolone challenge time after oxazolone challenge

Figure 1-1 Time course of oxazolone-induced ear swelling and IFN-y production in inflamed
lesions. Lewis rats were sensitized with oxazolone on the abdomen 7 days before being challenged on
both ears. Ear swelling responses (A) and IFN-y production in the ear (B) were measured at 0, 6 and 24
hour after challenge. The values represent the mean £ SEM for 5 rats. **P < 0.01 compared with the 0
hour group.

Ueyama et al. Clin. Exp. Dermatol. 2013, 38, 899.

2. FXPVulERT Y NEAREETT KT S Kvl.3 REAIOZE

KRETMZBNT KVLIHEREE & D Tem MlAD & 54 T 572912, KVL3FHEHITH S
PAP-1 DR 23 L7-. A4 1 3R ORTH 25 PAP-1 % 100 mg/kg O T 3 [A#% 5
L7ctk, RIEEZEE IV L Z A, WFIREE L i U CHMEROA B2 A R S vz
(Figure 1-2A). Z & &, EJrffT O IFN-y FEAE L il S Cuviz (Figure 1-2B). S 612, H
IR IR 5 IFN-y EEAIZIC W T 7 a—H A F X U —fiffT L= & 2 A, RIEAL
IZ X DL 72 IFN-y FEAERIEOEIS A, PAP-1 G XV AEICIHI SN TWD Z & HER
L7z (Figure 1-2C).
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Figure 1-2 PAP-1 suppresses oxazolone-induced ear swelling by reducing IFN-y production from
infiltrating T cells. Lewis rats sensitized with oxazolone were treated with vehicle, peanut oil, or 100
mg/kg PAP-1 by oral gavage three times before challenge. Rats were challenged on both ears with AOO
(control) or oxazolone (vehicle, PAP-1). Twenty four hours after challenge, ear swelling (A) and IFN-y
production in ears (B) were measured and the proportion of IFN-y-producing T cells relative to the total
number of cells was analyzed by flow cytometry (C). The values represent the mean = SEM for 6 rats.
*P < 0.05, **P < 0.01 compared with the vehicle-treated controls.

Ueyama et al. Clin. Exp. Dermatol. 2013, 38, 900.

3. RIERERARETD Tev MRLDMEAT

WIZ, RAEF AR BT KVL3 BERER & D Ten MR B 52 BT D 720, KIE
FERZE OB M AE N 7 BT D 2 ST K 0 RIS A BEEE L, in vitro BSREMAFAT 2 S5
L7z, &9, B L7 i2Biaic o7 e —3%4 M A U —fiflir Lz & 25, CD3 ik T
JAIEIK) 25% & N TEY, TOIZFETH CDISRC EtEd A€ —T i Tdh -7= (Figure
1-3A). ZOHHIla% Bt CD3 PUATA(E FC—Bfillfhi &9 5 &, 58 LIEHIT IFN-y 2330
INZEEA ST (Figure 1-3B). T & X, KVI3MHERIZIEMSES L, M L7~ 3 MO
Al (PAP-1, Psora-4, ShK) Wil h, IREEKIFAICAH B IFN-y FEAEMHIIR AR L. Th
IZxt L, IKCal BHZEAITH % Clotorimazole 12 & - Ti, IFN-y FEAEITHNH| S edoT=. 372
Db, KETIVOREMFRIZIWTIE, KvL3 BEEEE & Tew MG, FHEFSIEIZEHEE /2 IFN-y
FEAICRELSFE L TWD Z LRS-,
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Figure 1-3 Effect of Kv1.3 blockers on IFN-y production from Tgy, cells isolated from inflamed
ears. (A) T cell populations isolated from ears of a rat model of oxazolone-induced ACD. Rats were
sensitized on day 0 and ear-challenged at day 7 with oxazolone. Ears were harvested 24 hour after
challenge, pooled by group (n = 5 to 10), and single cell suspensions were prepared. Ear cells were
stained with anti-CD3, CD8 and CD45RC antibodies and analyzed by flow cytometry. The results of one
experiment are shown, which is representative of three independent experiments. (B) Ear cells prepared
from oxazolone-induced ACD rats were stimulated with anti-CD3 with or without the indicated
concentration (nM) of PAP-1, Psora-4, ShK, clotrimazole (Clot) or cyclosporin A (CsA). After 24 hours
of culture, the levels of IFN-y in cell supernatants were measured by ELISA. Data represent the mean +
SEM from four to six experiments. *P < 0.05, **P < 0.01 compared with the controls.

Ueyama et al. Clin. Exp. Dermatol. 2013, 38, 901.
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4. Y UREHRTA—T T/ Tom MR DFRHT

%I, KVL3 BLERORBFER & L TORMEZBEET 2 BT, U ~EidicEEnsF
A =7 T | TemflE~DOIERZFH~T=. ACD 7 v MO B, BKO, FrEY o Hin b H
MO B 2 3L U, $T CD3 HLAHIT IFN-y PEAE~ DA HEEF DR R 2 Fliea il L 72, 2 O
R, KVL3PHEAITH D PAP-1, Psora-4 1%, U L/ Eiflila (A —7 T/ Tow i) (2132
T, HMIRE (Tew MlAE) 235D IFN-y EEAOZMH] L7z (Figure 1-4). ZAuZxiL, IKCal i
EH|TH % Clotorimazole 1%, HIHHlE (Tew M) ~OhFFTH<, UV oo diflg (A4 —7'T
[ TemfAE) 7225 D IFN-y EAEZ IR H0I L7=. —J7, S ndlAlI<H 5 Cyclosporin A 1%, W7
O T MRagAE HoR < Bl L7z, LLEORERM D, KvL3 BEANL, RAEMGT O Tew filno
FERE D A 2 IR I3~ 5 2 L AVR STz,

100 100
%0 | PAP-1 80 | Psora-4
s g
= 60 | S 60 1
Z 40 | = 40 ¢
= £
2 20 = 207 YA—B/é
0 0 r
20 20
10 100 1000 10 100 1000
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100 + Clot 100 | CsA
S 80 [ 5 80 |
= =
:_§ 60 :_§ 60
E 40 Yi’_‘ ? 40 r
s 20 1 £ 20
0 r 0
20 L L 20 1 L
10 100 1000 10000 0.1 1 10 100 1000
Clot [nM] CsA [nM]

—8— ear cells (T, cells)
—A— LN cells (naive T/ Ty, cells)

Figure 1-4 Kv1.3 blockers preferentially suppress IFN-y production from Tgy, cells in inflamed
tissue. Ear cells and LN cells prepared from oxazolone-induced ACD rats were stimulated with
anti-CD3 with or without PAP-1, Psora-4, clotrimazole (Clot) or cyclosporin A (CsA). After 24 hours of
culture, the levels of IFN-y in cell supernatants were measured by ELISA. The values represent the mean
+ SEM of triplicate wells.

Ueyama et al. Clin. Exp. Dermatol. 2013, 38, 901.
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HAf B

ARETIE, ACDETNVEME LTAIH Y u i T v NENRIEET LV EMEEL, KET
IVOIRREIC S 53 DA L LT, Kvl.3 OREZR & Tew MIMLICHE B LIRHT L 7=,

ACD DJFHEIZISNTIE IFN-y ZpE/49% CD8 T Mila/nEE THh5H = & [11,20,21], ACD &
FILT v FOFFRRIZBWTIE KVL3 RNELE LTS Z & [2223] BNERESNATWS. 5%
2, XY BTy NEARIEET MCEBNTEH, THUORHERINTODNERGEEL
7o, TORER, XYY a U FERIC L ENMERE & B, BRI IFN-y OREAERN &,
IFN-y EA MR ORENEEZ S (Figure 1-1), £72, Kv1.3 PLEAR G L 2 EHEFEAE O HH]
LD ALz (Figure 1-2A) Z &, BEHIEY O ACD 7 VEMBHEE TE T D 2 L H3ik
.

WIS, RETNVEICET D KVL3 Btk Tem MFOBIEIZDONT, & BICFEMZRAFHT 4 E i
L7z, 7, Kvl3 BERZEE LT v FOFFEIZOWTFELIRRZE 24, B+
D IFN-y FEAE &, T 5 IFN-y FEAMBOEIE DA EIEfl S v Tz (Figure 1-2B, C). 7
72bb, Kvl.3 BEANC L 2WEmEIh R, IFN-y A T Milgomflict s boThdr 2 &
IR S AT, BT, AT T VO RIESEMRKIZ 1T 5 Kvl.3 BERETLHEE Tew ML BE5- A B
BTN D 7200, RIEREL O HATHLRRD & 12 A 2 B L, in vitro MEEEARNT 2 i L 7-.
ZORER, HEMIRMET 5 T MIIXIEIFESRT CD45RC [EtED A€ U —T Mg ThH v, Hi CD3
FURRIBLIC K 5 IFN=y FEARIE, IKCal PHEANC L o I3l 413, Kvl.3 JLEFNC k- T
il &7z (Figure 1-3). ACD OJFREIZBWTIL IFNy N7 =/ X —H A b hA L LTKRE
<HFHGLTWDZ &N IFN-y LA G IFN-y Z BRI K EEM &2 W72 E R HoRE T
% [25,26] Z &G, LLEOFEBRMRIC L > T, RET/LVEMORIEIZIE, KvL3HEREAFFO
Tem MIAEE TH 5 Z ENEHENNTREINTHDLERD.

Tem HIIIC I 1T 5 Kvl.3 OFEREIC SV TIE, b HHOSEREERERE, HH5W0NET7 v M
SR> T il A 0 R UHUFIY U ORI L S, BIREEE U OB Tew MRk T X <HFZES L
TW5b. Zh b Tenw MRSV CTIE, RIS R D > SR T A —7 T Tew MRz
e K13 OFETLCREREDS TTHE L T D Z &, TCR HIKIC K 2 HIFEISZ 2% Kvl.3 FREANIC &
DER < I S D Z E NG SN TWD [19,27-29]. 77, invitro 75E T ALK TR <,
in vivo ZIEMHREHRD 7T A~ U —T MICBAT 25 L LT, VU~ FEEDOWIKE D
i U 7o i 285BIz T A0S CCR7 BaMED Tew Ml TH 0, Kvl.3 DI & MR TLHENGRD B
5L, Kv13 PHFEANC LV EGES O A A VREEARE Bl S D 2 E RS
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TW5 [30]. LLent, EEET VEMORIEMBIEK T T A~ U —Tew MlRIZEIT D
Kv1.3 DFERE & EHIR LIz DIIAEA D TTH L.

FXY Y a U FERT v NERIE ACD 7 /WZE W THRIERERICRE L T\ D T Ml
1%, b N E AR REEE O T Ml & FERIC, KvL3 BEREATUE L TV D Tew Ml TH
o7, TS L, RETAOFRY VA FIHICEENDSTA =T T | TewMlEIZB N T,
IKCal DEREDMEAIZM\ N TEH Y, K13 DFLEI/NSWZ L &R LT (Figure 1-4). —J, %
FEINH AT EH 5 Cyclosporin A 13, TewMiAEIZxt L THF A —7 T/ TewMB2IZHRE LT 58V VERE
& %2R L7z (Figure 1-4). ARFZEI23 T Cyclosporin A <° IKCal BHEA O in vivo ZREHEE
fIARRFT T 5723, Cyclosporin A & FIBROIER A 1 = X L% F52 FK506 78 OXA BT » b
ENRIEETT MW CTREMGINR 28T 5 Z L nfiE STy [31], £7-, IKCal i
FAlL, 2 &b ) Ml TIE T AIIRREZ 62 2 L b, RETMITBWTH
REMHI R 2T D AT E 2 DD, L LAand, ZibHEA L3Ry, Kvl3 [
TR, RIEAR T O Tem MILOEERED A 2 B RAYIZHNHI 5 2 LI K- T, SEpkne i~
DT D72, IRBIMHINR 2R LGS Z LAVRS .

RETIE, XYY a7 v N EIRIE ACD T7 /U, Tew MIRAZIER & LRSS
OFERFMEET VB E LTl L T0D 2 L, £70, KvL3 [HEANL, HEEICEHET25 T
el oD I % EERAN AN 5 Z EMEDO/mWAIEIERIC 2 V1G5 Z L 2 BN L.
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E5E NME

RITIE, 7 LRI AT & LTAR S BT BT i
L, JRRBICH ST 2 T M OV TR ARNT L, RO% R &7

L RETNVOREMBEFIZENT KVL3 HiEZ b Tew MMNRE L, JRBIEIC HER
IFN-y PEEICKR & <G LTV D Z VRSN

2. KVL3 BLFANL, T AIRDHERE A & HUIT 2 SAEhibl & 1272 0, SRR R B

FHT 5 Tem AIEFEEHE D A 2 RN AN 3 D 22D @ OIRIEIE L 72 0 152 "lREME AR
7.
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F2E A IXE FHERERET T VTR DIRERIE A I = X b OSEERIRNT

BLIE KS

RRIZERKIZ W CHRIER D3I IC S\ IR R & U CHaliEDy & 5 . 3R OB B Ui & 5y
{EARRERHE & T DO RIEM R FRATH Y, HARER E LT, REREICH TN
B ER o T BERBIR 2 RN (RLBE) 23T, ZORMITHE LI ARADRENAE T
L (E), Aedia il Inngsbs (%E) [32]. ORI ZRRRIIRTEARHTH L0, &
H, REOMEFEIZT RSO T, T MROBEEERT, KR Thi7 #REK O 72 &Mk
JRIERIEIC R E S BG L TV D Z ERNbno TWE TS [33-36]. Th17 MfalE, 1 Bl~jios
—T (Thl) MR Th2 M & 13872 57 & > k& LT 2005 FEIZHT 72 R Sz CDA4 [tk
D~ =T Hifa 7 > FTH2D [37]. ZRMEMLIESY U~ F 72 &0 H CERE~DR
5. [37,38] X0, JEYLPHENCISIT A EEME [39] AWE S, HEECIWVTE, Thi7 A
LEASND A v Z—r A% (IL; interleukin) -17 <° IL-22 72 E DY A 1A L3 FK AR

(ZHVER U CRIEME B0 A » OPEACIEIE i 2 5| S 292 & [40-42] <°, HZfifEE O
MSPJRZE R R G 12 3N T Thi7 fAEIN L T\ 5 72 E O [43,44] MR E, Thl7 o
BIG2MER S5 & 91278~ 72, Thi7 Milddsrb & HFEHERF I IL-23 NEHE TH 573, IL-23
DFE7epEAPR E LT Tip-DC (TNF-a (tumor nectosis factor o) and iNOS (inducible nitric oxide
synthetase) -producing DC) & FREAL 2 #lRAlNE (DC; dendritic cell) 723 #zfE B OIRZS R &I
FEL, Th17 BEEOTEMHALICEIK 2 & b O SNTE 72 [344547]. £ L C, I4E, YA
NA Vv ERER & LT A PRI X 2 R ORI S S, BRIRIZH\\ T IL-12/23p40

2R D HURTIE] (T AT X~ 7)) R0, IL-17 & 5 W T IL-17 ZERIC RT3 2 HuRSdA] (o
XEXA~T, B/ FXX~T, TaFN~vTel) REHERLIEZ LD [36,48-50], HofE
JRRBIZ VT IL-23/Th17 #REE D NN B & F 2 > T D 2 & DSFE STz,

FERE D TRIREEBAFEAFFEIZ 3\ T, M CRIEIC/ERIATRE 22 A X %8 RIEREREET L~
AN, FERETAEYE L THHSA TS, £ 2XE K (IMQ; Imiquimod) %, HYtA{LIE
LR LA DI L L CHIIKR THEH STV 5 Toll #5245 (TLR; Toll-like
receptor) 7 7 T =2 N TH LN [51,52], #elit DREATEED & 2 HBFIZ IMQ 2 BATT 2 & ol 2 7
KD ENMOBNTVD [63-56]. 7 AIZBWTH IMQ 28 AT 5 & MalthE D 925 & 3 IE
% 2 L3 2009 EITHRGE &AL [57], S 5IC, IL-17 R0 IL-23 DRIA~ T A & W TR S,
IMQ BAGIZ LV FHEIN D EERIEILE MpRE L FIRRIC IL-23/Thl7 AT L T\DH Z &
O E 720 [57-59], #fEOREEBET LEN & L COFRAMENRENZ. L LR, IMQ
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DILEIZ L - T, EDXHIT LT Thi7 BREEOTEMEALDFHE STVRIEFRIEIC DR D D0y, £
DA = A LIIREAHATH -T2,

ARFETIE, IMQ FHRIEMET LB T, IMQ L > T Th17 BEEEOFEE &N L 7= iR
ENEESND AN =X LW BT HHT, TLRT 23881745 DC I H LT IMQ OEH
B S RN LTz
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B2 EBIER XUk

1. ER&W

FEBRZIT 8 i, WEMEOBFAER C57BL/6 v A (HARZ L7, HR) BLU TLR7 XiE
C57BLI6 ¥ T A (AU = XA 7, W) A L7, 8, 1 23+1°COBREL T CfF
BL, EEFEELOKEKE B EEREE, 1 BB ETHEEAEE Lok, SERICHER L.
AT O FEERITIE T REERA S BRI 7 —o [ ERZEZES (JACUC) 12X 5
B SEBR O IE /R FERED B DIE)  ITHERLL TIT o 7z,

2. IMQ FERERET N DO/

HIELTo~v U AOEHREIZ, TIRO IMQ 7 U —2A (5%~E/LF 7 U—2A; FRREEE, H
) 625 mg %, 2 HICZLE, 6 HHETHEAL, IMQiFHEMETT LAIER L=, 6 HHDK
AT 4 BRI, A4 Y T NT v (T ARA VRAFREREK, 7 7 A P, BUR) FREE T O
JRENC K 0 ZEIE STk, BEY 72 LTc. MREECIIREORZ M Lo~ U A %
Az,

3. JAELERRAHIREM

Pk a2 BRI L, 10%HPEREE A L~ U CESIiR (FoesisE, Kik) 2R L CEER, 7
T4 Uz UL, BT T g VAERR, S~ RV A VY (H&E) Y AT
7z, T DJE X % Image-Pro Plus Hi{&fi#HT > 7 b (Media Cybernetics Inc., Rockville, MD, USA)
ZAWTHIEL, MEEIXS DEToEEE S L.

4. RIGHEBHTA S A CHIE

PSR 2 L, EAS 8 mm o 2 #Afk 3 % Protease Inhibitor Cocktail (Life Technologies)
Z¥sHN L 7= T-PER Tissue Protein Extraction Reagent (Life Technologies) ' Chl#:t%, Ly L,
Bon- BET OV A S IA &2 RIE LTz, IL-17A, IL-22, IL-231ZELISA %~ b (R&D systems,
Minneapolis, MN, USA) % FCHIE L, IL-12/23p40, IL-6, IL-1B, TNF-a (& Procarta Immunoassay
Kit (Affimetrix, Santa Clara, CA, USA) % FVCHllE L7-.
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5. WEEERY AT —EBHEE )L (RT-PCR; Reverse Transcription Polymerase Chain Reaction)
RNA % Qiagen RNeasy Kit (Qiagen, Valencia, CA, USA) % F CHhiHi L, QuantiTect Reverse
Transcription Kit (Qiagen) % W\ Tz 5 D%, SYBER PreMix Ex Taq Il (¥ 7 7 /34 4, Eif)
ZHAWTY 7% A L PCR 2% L7-. PCRYA 7 /E, 95C 10 3% 1A 7 LDk, 95C
5%, 60C 34 Fb% 40 1 7 MToT=. GAPDH B & N\TUAF—E L JHBIET & L, AACt
B X0 B BIE T ORBLA X ER L.
AWl 7 74 ~—ty MILLTO#EY THS.

GAPDH Forward primer  5-TGT GTC CGT CGT GGA TCT GA-3'
Reverse primer  5-TTG CTG TTG AAG TCG CAG GAG-3'
IL-6 Forward primer  5-CCA CTT CAC AAG TCG GAG GCT TA-3'
Reverse primer  5-GCA AGT GCATCATCGTTG TTC ATAC-3
IL-1P Forward primer  5-TCC AGG ATG AGG ACA TGA GCA C-3'
Reverse primer  5-GAA CGT CAC ACA CCA GCA GGT TA-3'
IFN-a Forward primer ~ 5-GAG GAA ATA CTT CCA CAG GAT CAC TGT-3'
Reverse primer  5-GAC AGG GCT CTC CAG ACT TCT GCT CTG-3'
TNF-a Forward primer  5-TAT GGC CCA GAC CCT CAC A-3'
Reverse primer  5-GGA GTA GAC AAG GTACAA CCC ATC-3
iINOS Forward primer ~ 5-TAG GCA GAG ATT GGA GGC CTT G-3'
Reverse primer  5-GGG TTGTTG CTG AAC TTC CAG TC-3'

6. JENRH SRS EMRARSIME (pDC; plasmacytoid DC) DFRHY

HEALE -~ 7 AN g a R L, 2 mg/mL =27 7 —8 (Foehlizgk) & 15 pg/mL DNase |
(Sigma) # & Te RPMI 154 (Life Technologies) (2% 7 T Bg1EMIE (Equitech-Bio Inc), <=V -
A M7 hvA 2 (Life Technologies) & 47) H Tl < 810 A A721%, 37°CT 60 /oSt S
72. 70 um OBV A h LA F—%i@ L, HRMEROERZH, Plasmacytoid Dendritic Cell Isolation Kit
(Miltenyi Biotec) =AW= AT 4 7LV v aickb pDC 2457, 7a—H A R A R —
fIEATIZ 0, mPDCA-1 [5G pDC 134 7T0%DHME TH D Z & 2R LT-.

7. BB SEBNRHIK (BMDC; bone marrow-derived DC) MD#%#
HALE -~ 7 A0 6 KRS 3 X O E 2800 L, filass2s RPMI B5- (10% &7 IR IRIMIE, 2.5
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mM HEPES (Life Technologies), 5mM 2 /L4 X >~ (Life Technologies), 55 uM 2-A /L7 7 =X
/ —/v (Life Technologies), =V -A ML 7 h~A T UEGH) & AN F e CE R
ZHLUH L, RIMERORER, 70um OB/NLA R LA F—Z@ L, MR 2457-. 10 ng/mL
GM-CSF (Granulocyte macrophage colony-stimulating gactor; R&D system) & 1 ng/mL IL-4 (R&D
system) % & TefiiakEEE RPMI E2 112 2x10° cells/mL DS TR L, 100 mm 7 » 3 = (2 15 mL
FTOREM L T 37C 10% CO, FCHi#E L7z, 5480443, 6, 9 AHIZ, B Xy T4 7I2ky
FHHAEMIZ B L, #.O0%, GM-CSF & IL-4 # 5 Tefi7- 72 ffaks & RPMI H5HZ I L T/
B L7z, 10 A HICHEESMn Z[EY L, CD11c MACS B — X (Miltenyi Biotec) % AU Nz
T4 7L v a2k BMDC #1372, CD1lc Bt fBRRMIRIL 95% DME Th - 7-.

8. Tm—¥A MAKNY—fET
J¥iigi b >k pDC & BMDC % Stain Buffer (BD Biosciences) (Z/&# L, #Hi~ 7 2 CD16/32 Hifk
(mouse BD Fc Block, 7 ©7—2.4G2, BD Biosciences) Z#si L C 4°CT5 yintg, deimik
ENT-LU T OHURZFE % OMAEGHETIRIML, 512 4°C T30 oGS E. AV aeE
WPURIZLL T O Th 5.
LLF o$tikIZ eBiosciences (San Diego, CA, USA) L v A L7=.
i~ X PDCA-1 HUfk (7 = — > eBio927)
LU F o$tikl% BD Biosciences & 0 i A L7-.
L~ A CD1lc fiifk (7 m— HL3)
i~ U A CD11b Hifk (2 =m— M1/70)
i~ U A B220 fiufk (7 = — RA3-6B2)

o

~ U A Mac-3 Hifk (7 m— M3/84)

o

~ U A I-AI-E HUik (7 = — 2G9)
i~ U A CD86 Hifk (7 =—1 GL1)
P~ U A CDA0 Fitfk (7 m—2 3/23)
Stain Buffer CT¥L#ft%, FACS Aria (BD Biosciences) Z W C 7 —4%4 h X b U —fEHT L7=.

9. BPRHIKEDO DA A EARIE

fifigi Sk pDC & BMDC % it 3 RPMI 55112 C 3x10° cells/mL D T L — MMIHERE
L, 1 pg/mL @Y R4 (LPS; lipopolysacharide, Sigma), 3 uM @ CpG (Invivogen, San Diego, CA,
USA), 1 uM H 5T 10 uM @ IMQ (Sequoia Research Products, Pangbourne, UK), 10 ng/mL @
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IFN-0A (PBL InterferonSource, Piscataway, NJ, USA) 777E F & B WNIIEFIE F T L7z, 24 [F
M8 1%, 858 L3 O IFN-o % ELISA % I (Life Technologies) % FVCHIE L, IL-12/23p40,
IL-23p19, IL-6, IL-1B, TNF-a % Procarta Immunoassay Kit (Affimetrix) % FHCHIE L7-.

10. #RHKERED> B D—ER{EZESR (NO; nitric oxide) EEARIE

BMDC % 10% 7 I GVRIniE L OMS=2 U - X h L7 b~ A 2 &4 DMEM £t (Sigma)
IZTRBEIZ LPS, IMQ, IFN-0A 7F4E Fd D UNIIEIF(E T C 24 WIS L7z, NO pEAR L L
THEEE BiE T O MANERE O 2 % Nitrate/Nitrite Colormetric Assay Kit (Cayman, Ann Arbor, MI,
usA) ZHWTHIEL, #MiEZ A t— Ko iINOS £ % PathScan Total iNOS Sandwich ELISA Kit
(Cell Signaling, Danvers, MA, USA) Z AN THIlE L 7=.

11, FE=ERET

FEREGRRIL, PIMEHEERAE TR LT, A EZEMEIX Welch's t-test 2 UV TITVY, AEK
UL 5% & L7-.
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FIHE EBREUR

1. IMQ FRERETT MZEBIT S IL-23Thl7 BEB L TLR7 05

VU ADEEEIEIZIMQ 7 U — A&V IR LB LIZE 24, BERO®EY [57], HEDIE
J, KLBE, W8 A RHE L 3 2 R ORER VB S, BRI D ITRE OILE & RIENM
ARIRE & fERE S A7z (Figure 2-1A, B). JRZEEROENY A N 1A > &2 PE UT-kESR, Thi7 B
YA N A 2 IL-17, IL-22, IL-23 OEIIN GRS S/ (Figure 2-1C). TLR7 K#E~ 7 R IZ3
WTIE, b ORJEER, MRFRZE L, BN Thl? BhEY A R U A »PEADOETHRIH S
L Cu7= (Figure 2-1A-C).

A B ] CON
W IMQ
80
£ i
7
CON = 60 | :
=
£
=
= 40 r o
=
z
o 20
IMQ =
g
0 |
WT Tlr 7
C 1L-22 1L-12/23p40 1L-23
300 400 - 250 — 20 —
s 200 | b .
300 | i |
S 200 |
2 150 |
= 200 10 |
20 i L 100 |
100 it & 5
0 0 0 0
WT Tlr7" WT Tlr7" WT Tlr7+" WT Tlr7-"

Figure 2-1 IMQ-induced skin inflammation and activation of 1L-23/Th17 pathways are mediated
via TLR7. Wild-type (WT) or Tlr7-/- C57BL/6 mice were treated every second day with IMQ cream on
the shaved back skin. On day 6, samples from the back skin were collected. (A) Skin sections were
stained with H&E. (B) The epidermal thickness was measured. (C) Levels of IL-17A, 1L-22, I1L12/23p40
and IL-23 in homogenized skin tissue were measured using ELISA or a Procarta Immunoassay Kit.
Values are shown as the mean £ SEM for groups of four to five animals. * p < 0.05 and ** p < 0.01.

Ueyama et al. J. Dermatol. 2014, 41, 137.

21



feu T, DC NPEAT DD IIEME A T =— 2 —DFEBUZ DUV THFMT L 725 R 4 Figure 2-2
(R ECRARERR ARG (pDC; plasmacytoid DC) 726 KL < FEAE &35 IFN-0, Tip-DC H3k
DRIEMEA T 4 =—H —Toh 5 TNF-a. & iINOS, & LT IL-23 & & $1Z Thi7 g OFFEIZ b
LY A MIALIL6 & IL-1B 23, RETIVOREFHEEIZB N THEML TS Z L3RS
7o Fio, TNHOIEIIAT, TLRT K~ U AT b7z,

A -6 IL-1p TNF-o

200 200 50

p=0.081 .

150 * 150 | 40 7
2
§ 30 - [ CON
= 100 - 100 [} IMQ
o 20

50 50 w0 |

0 0 0
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= 15 25 5 6
3 s - iy
= 40 | o -
g 20 4 +
S
= 30 | 10 - 4 |
< 15 | 3
o
£
E 2 10 - 2
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Z 5 NiE ] I
g o == Y Cmim | 0 - 0 0
WT Tir 7+ WT T 7 WT Tir 7+ WT Tir7 WT Tir 7+

Figure 2-2 Expression of pDC- or Tip-DC-related inflammatory mediators and Th17-inducing
cytokines in IMQ-treated skin of wild-type or Tlr7-/- mice. IMQ was applied every second day to
wild-type or Trl7-/- mice. After 6 days, (A) protein levels and (B) mRNA levels of IL-6 and IL-1p
(Th17-inducing cytokines), IFN-a (pDC-related cytokine), TNF-a. and iNOS (Tip-DC-related
inflammatory mediators) in the skin homogenates were measured. Values represent the mean + SEM for
groups of four to five animals. * p < 0.05 and ** p < 0.01.

Ueyama et al. J. Dermatol. 2014, 41, 138.
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2. pDC Zx¥ 5 IMQ DERfEHT
~ 7 ADNfign> 5 pDC ZFHE L, pDC IZxt3 % IMQ OIEH % in vitro (& THEHT L 7o k53R %
Figure 2-3 (27”3, IMQ HI4IZ & > T pDC 75 IFN-0 D PEAEFE AR STz, & 51T, IL-23,
IL-6, TNF-o FEAEbFFE SN, —J5, TLR7 K~ 7 AH3K pDC IZFBW\TiE, TLRI 7 F =2
N ChH D CpG DICEMITI AR L[FSETH - 7=DIZH L, IMQ I LD ZnbYA A

v DOPEAETFEITRD bR oT.

A Wild-type

p4o p19 IL-6

CpG ® *
IMQ = b4 M
0 200 400 600 O 5 10 100 15 0 10 20
pg/mL ng/mL pg/mL ng/mL ng/mL
B 1ir7
IFN-a p40 , p19 1L-6 TNF-a
o R . a2
IMQ
0 200 400 600 0 5 10 0 100 20 0 10 20 o 5 10
pg/mL ng/mL pg/mL ng/mL ng/mL

Figure 2-3 Effect of IMQ on cytokine production in splenic pDCs from wild-type and Tlr7-/-
mice. Splenic pDCs were prepared from wild-type (A) or TIr7-/- (B) mice and stimulated with CpG (3
uM) or IMQ (1 uM) for 24 hours. Supernatants were analyzed for the indicated cytokines using an
ELISA or a Procarta Immunoassay Kit. Values represent the mean + SEM of duplicate wells. * p < 0.05

and ** p < 0.01.
Ueyama et al. J. Dermatol. 2014, 41, 139.
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3. Tip-DC #k BMDC D#i#

WIZ, Tip-DC IZ%f9 % IMQ & IFN-a DEHZFRR 57291, ~v A0 EHEN 5 Tip-DC £k
DOAfdEEEZ AT, Xu BOREIZE D L, ~7 AFHMlaZ in vitro (2T GM-CSF & IL-4
fAE N CHEET 2 &, Tip-DC IZHILL L7 R A & DM 8 RE Ch D Z LRI TN D
[60]. [FIARD L THEEBEMINZ B4 1%, CD1lc 5D BMDC 26 L. D7 = ) ¥ A4 7%
it LT A % Figure 2-4 (TR, filfadkii~— 5 —DIEHLEL MHC (major histocompatibility
complex) 11", CD11b ™", B220, CD86"", MAC-3" Tdh~7-. £7-, &\ TNF-a LT NO
[INOS FEAREH A LT e, T2 6, BRI Y, Tip-DC IZEL L= 4% -5 BMDC %
FHECTE I LRI,

A e e
é 0 2 50 2 ol i é o
5 5 H s i k]
£ w0 £ 0] £ 0] § £ w0
‘3 i
0] b »] |}
I N i
ol S o %,
0 0 10’ o 0 0 10 0wt at 010 10’ o 1) 0 10 0wt 10
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0 1 1004 0 b
! :
80 b 80 1] 80 i
£« 2 o] it 2 o 1
! t
20 20 B 20 : “Vi
o " o - ey b
|l2j 0 U: |Dj 0 0 |l2j W. 0
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o4
>
g < Z 40
z g 10 t
2
20
0 0.0 0
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Figure 2-4 Tip-like DC features on GM-CSF/IL-4 cultured BMDCs. (A) BM-derived DCs cultured
in the presence of GM-CSF/IL-4, as described in the Methods, were harvested and stained with
monoclonal antibodies. Cells were gated on the CD11c+ population and expression of the indicated cell
surface markers was determined using flow cytometry. The dotted line represents the background
staining using an isotype control antibody. (B) Highly purified CD11c+ DCs were incubated with or
without LPS (1 pg/mL) for 24 hours, and TNF-a and NO production in supernatants, and iNOS
production in cell lysates, were measured. Values represent the mean + SEM of duplicate wells. * p <

0.05and ** p < 0.01.
Ueyama et al. J. Dermatol. 2014, 41, 140.
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4. Tip-DC #&k BMDC iZxt3 % IMQ 3 X O IFN-0 DERAENT
8 L 7= Tip-DC kE BMDC % T, IMQ 3 X OV IFN-a DOER 2 fi#HT L 7= 5% Figure 2-5
IRT. IMQ Z{EREED &, 59072285 NO/INOS, TNF-a, IL-23, IL-6, IL-1B DEEAD
FHE I, IFN-a 1T, B TERSETHLWTROYA Mo VEALFE LR T203,
IMQ & L &% LB MHRIEAZN 725 34, NO/INOS, TNF-a, IL-23, IL-6, IL-1B
FWTinh, IMQ HURIZH AR THMWEATTENRD biviz. 2 b DINEILAT TLRT KiE

BMDC TidiZ & A ERBD bRz,

A Wild-type
iNOS TNF-a 1L-12/23p40 IL-23p19 IL-6 IL-1p
LPS
IFN-u
IMQ
IFN-g+HIMQ x
0.0 1.0 20 300 50 100 0 5 0 o 20 40 0.0 0.1 02 0 50 100 150 0.0 0.1 0.2
oD pM ng/mL ng/mL ng/mL ng/mL ng/mL
B 17~
NO TNF-a IL-12/23p40 IL-23p19 IL-6 IL-1p
LPS :
IFN-a
IMQ
IFN-a+IMQ
0 50 100 o 5 10 40 0.0 0.1 02 0 50 100 150 0.0 0.1 0.2
pM ng/mL ng/mL ng/mL ng/mL ng/mL

Figure 2-5 Synergistic effect of IMQ and IFN-a on production of TNF-a, iNOS and

Th17-inducing cytokines from BMDCs. Purified BMDCs derived from wild-type (A) or TIr7-/- (B)

mice were stimulated with LPS (1 ug/mL), IFN-a (10 ng/mL) and IMQ (10 uM). After 24 hours, iNOS

production in cell lysates, and production of NO and the indicated cytokines in supernatants, were

measured. Values represent mean + SEM of duplicate or triplicate wells. * p < 0.05 and ** p < 0.01.
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I, Tip-DC £ BMDC % IFN-o Bl CHLEL L 72 #% 0> TLRT7 383 A fRAT L 727 % Figure 2-6A
(Z7RF. IFN-o fiR8 3 REREI#A 11 TLR7 Z883 5L, 24 RFRIZICIT S HICH 7 75 F CHELE
HL7. T7bbH, IMQ & IFN-a OfFEZNFEIE, IFN-a (2L > T TLR7 BENHEINT-720
EEZ DI, EBIT, IMQ FBREMET T L~ U AITEIT D TLRT FBLH 75 R, Figure
2-6B ("9 K 91T, IMQ RLEIZ K-> TRATBEIEIZH1T 5 TLR7 LD LA GO T,

A B
BMDC back skin
10
Ono stim = ] CON
S BIFN- S M *
a 8 L IFN-a de e g P | Q
@ )
5 6 o
%)
- I
T: 4 B 1 r
z z
2| <
= =]
0 0
3hr 24hr

time after stimulation

Figure 2-6 Upregulation of TLR7 expression in vitro and in vivo. (A) IFN-a-induced TLR7
expression in BMDCs. Purified BMDCs derived from wild-type mice were incubated with or without
IFN-o (10 ng/mL). After 3 or 24 hours, total RNA was extracted and TIr7 gene expression was analyzed
by RT-PCR. Data represent mean + SEM of triplicate wells. ** p < 0.01. (B) TLR7 upregulation in the
IMQ-treated mouse skin. IMQ was applied every second day to wild-type mice. After 6 days, mMRNA
levels of TLR7 in the skin homogenates were measured. Values represent the mean + SEM for groups of
four to five animals. * p < 0.05.

Ueyama et al. J. Dermatol. 2014, 41, 141.
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HAf B

IMQ T & 2 REfERRIRRE D RIEIT I IL-23/Th17 N EE TH L Z LN HEIRTND
[67-59]. AFE THEEL L72 IMQ FBFEHZBEE T /L~ U AIZHBW T, Thi7 B A A D3
B ESENED SN (Figure 2-1). & 512, TLR7 XA~ R 2B\ TIZI S Thi7 BhEY 1
N A OFEE ERG EEER BT LTz (Figure 2-1) Z & 0D, KET /B W T
TLR7 {&MARIZ K D IL-23/Th17 #REE DTEMEAL DS HZRERRIRRE DIEIEZ © 72 B LTV D T & R
STz,

ZHE TOMZERENS, b FOREIZHE VT TRL7 2534 % pDC 2MFEEL, IMQ 135k
WINCZ D pDCIHER LTI RIA v —T 20 VOFEAZHET D Z LR IS TS [53].
LL, WECBTD 1B v —T7 2o OFRENIARATH Y, IL-23/Th17 &K 275595
ANZARNIHALDE 2o TR, — 5T, 34, IL-23/Thl7 REOFEIZB N THE 2D
A & LT, Tip-DC 23 IL-23 O ERPEAIR & 72 0 i iBICIR B S5- LTV D Z e b T
TN D [34,45-47]. IMQ BRFEMEE T /L~ AZBWThH, WAL EIC pDC & IL-23 & FE
49" % CD1lc Bt AR LT d 2 & B3 |AE ST [58,61,62]. AMFFEIZ 50 THEH
L7z IMQ #BHLEEE T /L~ 7 RZEWT, Zivh DC OfFEZ EEMIZITFER L TV,
pDC M B FEAEZIND IFN-0 OFBL LR, BIW, Tip-DC HERDORIEMLEAT 4 =—X—Th D
TNF-o 3 X OVINOS D3 HL EH-2AEE 7= (Figure 2-2) Z &7~ 5, pDC & Tip-DC 23 AEIZ BY
HLTWDAREMER RIS 7. £ 2°C, IMQ BAGIZ X o T IL-23/Th17 #REE 2NE AL S AUz
FRIRREDNFE XD A D= X L %E I3 272, in vitro (2T pDC & Tip-DC (2% % IMQ @
TR Zfifthr L7z,

£, PlES pDC ZFHH L, IMQ OEM Zfi#tT L7 (Figure 2-3). ZDfER, IFN-o OPE
ANHFESN, £72, TNF-a OHLREAGMEGE S, TNF-a i, REALMIEOME ~ D
RIEMEMIAEN U Tk A R RIESUG & 51 Z i 23773, Tip-DC OIE Al & MEFFHZ & @ < LR
YA bHALTHD. SHITHEENZ L1, IMQ DIEHICL > T pDC 225, IL-6 & & i
IL-12/23p40 & IL-23p19 OFEAFE LIRS Hiiz. IL-23 1L Tip-DC b EIZFEAIND Z &M
HHIVTWED, FElEOTRAEDTZA S 42 M1 DBFEIZ IV TiX, pDC 23T IL-23 Z EA
L, IL-6 & & HIZ Thi7 B OFEITEO TV D ATEEES R Sz, 51T, IMQ HIlIC &
L2 HAETOIREE, TLR7 K~ AHE pDC TIEiEL L TW=Z &, IMQ 1X TLRY
%/ LT pDC ZiEMA L &4, IFN-a, IL-23, IL-6, TNF-a OFEAZFET S Z LAVRENT,

pDC M HPEAE S D IFN-a A HLREOIRIEFIEICRI G- LTV D 2 I3 ST a8 [63],
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AR L72 X 91T, ZOFRIEA =X L, FT7206 IL-23/Th17 RIEZFHET 2 A =X ALITDON
TiE, WS ER-oTWARN. 22T, RIZ, Tip-DCHOK A > BMDC Z#E L (Figure
2-4), IMQ & IFN-a OYER Zfi#dT L7= (Figure 2-5). Z D#ER, IMQ ¥l 5 % IFN-a Bl oD
TERICZ > T, YA M A UEAINVEITT, HOWVTESEO LR, IMQ &
IFN-a Z 3L &5 &, TNF-a & iINOS, % LT IL-23 # &t Th17 /M biBEY A KA
S PEEAEINT. Tbb, IMQ & IFN-o 25 FHRAYIZMEIV T Tip-DC ZEME L &4, Thl7 43k
Z@B < A ML L OREAEFET ARSI RINT.. ZOAH=ALE LT, IFN-o A
Tip-DC £ BMDC (23817 % TLR7 BB AFHET 5 Z & 2/~ L (Figure 2-6), ZAUZE D IMQ @
NEDHER I T & & 2 BTz,

LED XS, AN BELNTARE S LITEZ IS, IMQIZ X D IL-23/Thl7 #iK D
TEMAL A B = X 1% Figure 2-7 12k L7=.

IL-17

T ‘III’ (::>_9|u2

e / \ T~ s 5% A LR

m \ BE, 2MET 2
/

/ \
@

/"4 iNOST El ﬁfi

Figure 2-7 Mechanism of pathogenesis of imiquimod-induced skin inflammation

EZAT, AT TR L2 IMQ FAREHLRET T /L1E, TLR7 KIBIC X 25227 R e
RERoTe. ZHUE, IMQ BBRICHWEREA T 7 U —AICE TN D EAIRR N,
TLR7 KRB 2B LTled B2z onDd. e 27 U —ALFE CHkE AT 2
Aldara Z IV T IMQ #EFERLMEE 7 /AT DU TR L 72l DR SCHR S 128V T, B4 27 U — A
DFDRLE T Aldara QL &[5 DR ERIENER SILD Z EDVRINLTN D [64]. ZOWEID
BT, Aldara 2LV FERSNDHEEITZ TLR7 ICH 1 B o X —T = a T HIRFE LN
EDVREINTWD., LLARRL, IMQ 7 U —AEA[IZL > T TLR7 41 LT pDC/ IFN-o #%
BERFEIND Z EEFTIMLHNLOPHEIN TN D [5965]. HBZHL, v ARML
IMQ 7 U — ADBAi &, FHRFA IV T HEOFREMOENIL ST, IMQICL>THFESR
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% TLR7 %41 L7z pDC / IFN-a fREE DT HEN R DO TIIRVNEFZ 2 D, ABFE T
L7z IMQ FBREMET T /TR TIE,  TLR7 KIRIZ X o TRATIHAR WA L 22 REf
HRFED BN Z &0, D7 EHEDIINCIE,  TLR7 247 L7= pDC / IFN-a #5286 F 5
IL-23/Th17 fEE DIEMAL A 1 = X 2 (Figure 2-7) MBIV CW B A[EEMERH D LB HND.

b NERERE QIR FICRB VT, LL37 EMEEN DA A U EOBIE T T RS &
ICFEL TV Z EDNMBILTWD [66]. LL37 1XFEE 252 1) 7-Hifu)s & i &5 B 2 RNA
EHEA L, pDC Lo TLR7 ZiEMAL LT IFN-a OFEAZFES S Z L 0NHiE ST\ b [66].
Thebb, ARRIET Db MZERIEICIS VT, IMQ XD TLR7 41 L7z pDC DIEMEAL
MBEIEE Z IS IL-23/Thl17 BREEOFHE L [FFED A T = X LA, LL37-H & RNA A KD b
UH—b7poTHE, BIERKE 2> TWDAEEMENRE X LS.

AMFFEDRRIN S, RIZRIA S TORWE DLW EZRERREDWFFEIC IV TIIEA 1 =X
LIRINZDIRIN D ONE DOBEBERFNREGH Z LN TETz. £z, IMQ FFFREFEET /L~ T A
%, & MEZEERRR & R UIIE A U = X L2 LTV 2 FTREMEAS R 40, HllAIEETRIZ 38 1T
LAHlET AVE E L CORMMAZ RS ENTE .
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B5H /ME

ARETIE, IMQ FRHMEET VIR DINIEFIEA I = X LR Z AR L L, KETLOFHE
fRtr, 72 BONG, BRI Z Ve in vitrofifr 2 92 L, LR ORI Rz 1572,

1. AKEFIITBWTIE, TLR7 IEMHALIZ X 5 IL-23/Th17 #BREE OTEMEAY 2 i BERER AR O FEIE &
H7eH L TWDaMREME DN R ST,

2. WRERREIZ AR DO AIHIBEPE I BT, IMQ (2 X » T TLR7 2388195 pDC 2NEMAL S,
IFN-0. & TNF-o 3EAESND & & BT, IL-23 R0 1IL-6 HEEAE SN, FHID Thl7 BRIEDFH
BN TV D AJREMEDS R STz,

3. pDC 7 HEEAE SIS IFN-0 1% IMQ & AHFRAIIZMEI T Tip-DC A TEMAL L, IL-23 % & Te Th17

CHEEY A NI A RO A DRIEMET A N A v OPEEE X O IZFEET 5 e R
Sz, ZOMENEIL, IFN-a 28 Tip-DC £ TLR7 H A2 #HET 5720 LB HNT-.
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# 33 Kl14.Stat3C = 7 R TPA SERERETE T /LTS BIREERIE A 1 = X b DGR AT

F1f S

WL, TR E OB E LWEFREDDO LS THD. BED QOL Z# L K
TSEDHEETHY, WIERHLL, 7oAy b« AT 4 V==X @E. FEERE L,
BRI OIRVNR A IS DHBEOBRARBE N LEENTE Y, FEIREIE DB TEINER (T HE D
LbNTVWD

WO E T L & LT, b NERERIEICEEL LR E b o T LB S <
WESNTNDD, 2 Th, Al CREIC/FERATREZR IMQ FAFEHLMEE T /L~ 7 A0 b K <
WHINTWD. IMQ FERIZREET L~ 7 ADORIEIZIE, b MzgfpdE & R IL-23/Thl7
TRIENEETHY [57-59], 5 2 BTORLELIICEDORIEA =Lt FERLTHDA]
BEME DB S 7=, LavL, ARETATIE, IL-17 ZEAT DMl s LT ys T HIEDO 5233

ICRENWZ ENRMBNTEY [5859], ZDHAE MERHHRIEL B> CWAAREMN H 5.

IL-17 ZpPEAT D0 & L CRPICIRIE S =D CD4 Bt Thi7 Ml Th v [37], #ofiE
B DO ARM ML A ER R 2B C Thi7 Ml OB EE S Cunb [4344]. LovL, =0
BOWIEN D, IL-17 ZFEAT D DIE CDA Btk Thi7 Miflno 74 Cldia <, CD8 Btk 17 Al
fEEME T (Tel7; T cytotoxic 17) #ifd, v T #lifd, 3 ESRY > /38K (ILC3; innate lymphoid cell 3)
7 E, FxOMY 72y RS IL-1T ZEA LSS Z R LNE R, T LR TOREEA
REICREG L TWA Z ENHESNTWD 67-71]. ZHOHDOHENSLEZ D E, vd T DL
IL-17 2 PEE LRRBIC R E K FEH LTV D IMQ @B R EMEE T ML,  IL-17 FEAMIAZERN & L
T RISEMFZEI 1308 L QWO W ATEEMED S 2 BTz,

Z T, LV MRERE AR L RBET VB A5 7201, (EHER Stat3 A tEE
ICRBICHBLSEZ T oAV 2=y 7= ATER Uiz, 8L, £AAHTEOB T
(C R DER KR OILE & SIEMIBORMARHL L L, REGHIA L s miafoy+ Mo v
Xy NT—=7 DEFENFROOE DL LTRSS TWD. REMALMILIZIIT 5 Stat3 DOfE
PELIT e MR AT CHEIZR SN TRBY, ¥ 7F 2 5(K5) Y uEt—& — F CiEiEA
Stat3 ZRLICHBELSEL N T VAV =y 7w T A (K5.Stat3C-Tg ¥ 7 R) HAMHEHITLS> TPA
FIRIZ K » TR DRI A3 IET D 2 &3 2005 4EICHA Sz [12]. AET L~ AL
REERR O SMIFT L & IRBRAIFT LA R T & BIS, GEFNBLAICR T, IHEL T Mo
B & IL-23/Th17 RSO BEEEAN RSN TEY [72-75], b MEREEE CHEPILWREZ A L
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TW5Z e sk,

FZTARETIE, #I9F 2 14 (KI4) Fuoe—4—TF TR Statd 2B S 87
K14.Stat3C-Tg v 7 A & ERL L T TPASEFRLIEE T LA L, £ D X 5 72 IL-17 FEAEMRu AR &
o bL—3 3 URERBICE G LW D O E FEIIC AT L 7=
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B2 EBRIER XU

1. ERIY

IMQ FFHLiEE 7 /L OEBRICIL, 8 Jfih, MirEDTFAER C57BLI6 ~ 7 A (HAF ¥ —/L XY
N—) ZER L.

K14.5tat3C h T > A== 7 FVBIN ~ 7 A |3 B AS A TIERL L 72, AR S
T, Figure. 3-11Z"7° X912, e KU TRE—F—, =T KNI BT I7FDA 2 trr,
TEHE IR L SN D ZBAID STAT3C, Flag # 7, BXO, UH X p-roero RU A v
7 FNESN s S Z L IC K OB LT, K14 7' eE—X —(% pG3Z-K14 X7 X#— (ATCC,
Manassas, VA, USA) HskD b oz H L7=. Stat3C 1%, Stat3 cDNA @ Open Reading Frame 7 77
(2, RO ELAZS BB N PCRICE Y AGBIC & N663C DZAERAZEAL CER L. FFr2y
T=v /<AL, HEELT- DNA B % FVBIN ~ 7 ASZRESNRIIC~ A 7 nA v P =7 v 3
YTAHZEICKVER L. R LB B FEFT CHEEIE L, ERITIE, 8-12 Mk,
Mtk ~7 1 K14Stat3C b T v AV 2= 7/~ AZHEH LT,

BT, IR 23+1°C o SPF BREE T CRIE L, BRI JOVKEKZ A BER S, EHE
WFget v & — 2l L C LB EPfAE Lz, ERICHER Lz, £ CoeERITIED
FUEHASHE B 2 —o B FERZEES (IACUC) 1 X 2B EBR o IE 7 Eff
DAEDIFRE] ICHERLL T 7.

K14 promoter H Al H Stat3C H Flag H PA

Figure 3-1 Generation of K14.Stat3C transgenic mice. Schematic diagram of the transgenic
construct used to generate K14.Stat3C mice. Stat3C, a constitutively active form of Stat3 containing
A661C and N663C mutations. A, Chicken B-actin intron. pA, polyadenylation signal.

Ueyama et al. J. Dermatol. Sci. 2016, 85, 28.

2. IMQ FHRERET N DOIER

BB Lo~ U AOYEEEREIZ, TIRO IMQ 7 U —2A (5%~ 27 U —2A; FFHEEK) 625
mg %, 2HICL1E], 6 HEETEML, IMQFHREET LVA/ER L7, 6 HE ORKEFHR 4
REfEIIRIS, A Y TN T o (R AIA U NREME, 7 7 A ) BRI T CERMEBLF IS L 0 223
WEEWTM%, KRG T VERR LT, SRBRHZITHIEDO AL i Lo~ U 2 & .
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3. UxzREvTmy MEN

HEALE~ 7 2D ERR G 5 2 BB L, Total Protein Extraction Kit (Millipore, Billerica,
MA, USA) & Tissue Lyser (Qiagen) Z W CH o7 iy aitti Lz, Z o0 BEHiz T, 4
~12%A)EL D Bis-Tris ~7°/L (Thermo Scientific) M7= K7 I URifgEF R O A-RY 727 UL
72 RBRIKEEITo72%, RV E=UF Y704 T4 REIZERE L7=. Blocking One (77
TATAZ) T 1K, |ETKISTHZETTay XV %ITo72%, Cell Signaling
Technology (BRA0) KV EEA L7=LLFOHUAREZ FAWT 4C, —BRIC T RIURK IS EZIT- 7.

7% X5t DYKDDDDK Tag $i{4 1000 {57 R

U BT Stat3 Hiik 2000 7R

7 9351 Phospho-Stat3 (Tyr705) HifA 1000 57K
TBS-T (Tris Buffered Saline with Tween 20) Teid%, e Y B~ LA % o 24— BT Y %
A (GE Healthcare, Pittsburgh, PA, USA) % 6000 {77 FRIC TR, 1 BEEIC T kPR S %
1T 7. WNEEHEH /X7 '8 GAPDH DR HIZIE, T Y E~UL 4% v ¥ —BiEi#bt GAPDH
fiLfk (Cell Signaling Technology) % 40000 £5#7#RIC T 4°C, —MRIZ THUARUS 21T >72. TBS-T
TYEHH1%, Luminata Forte Western HRP substrate (Millipore) Z FVT¥ (A &4, ImageQuant
LAS4000mini (GE Healthcare) % FVCTHa L7=.

4. SeFEHARRGLE
BEALE ~ T 2 DR EN b BRI L, ~ AL RARL L (FoesisE TS, Kk,
HAR) T4C, —Wb, BEEE L. =% 2 — X Dk#%E, 735 7 ¢ AEEZIT, 5 pmED
DI EER L. BiNT 7 ¢ RBEL, TRLOME Y HURIZIES U7 iUsitiE(LABE O, 3% (b,
IKFARIZ TNIEE D~ LA 2 o 7 — iR A 1 L, Avidin/Biotin kit (Vector Laboratories, California,
USA) ZHWTINTEMED B4 F 2 2 BHE L1z, 5% 2N E 1.5% 0¥ FILiFIZ CTEIl, 30 pD7n
v 7B, =R, 1 RIS T RIS 2T o7z, HWTe—REUR L, &3 2 HlsHldE
BB L O v % 0 TS, LUFO@EY Th .
v ¥ 41T DYKDDDDK Tag #if& (Cell Signaling Technology)
PURBRTS(CALBE ;. 7 = UREHRIC T~ A 7 n Y = —7 /B, 55
Ty B 1.5% Y MG IS TE=ERE, 304>
PURTIRER 1000 &R
7 % 4t Phospho-Stat3 (Tyr705) #if& (Cell Signaling Technology)

PrFRTE( L ALEE | 1 mM EDTA &2 T 90°C, 20 %y
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7y 7B 1.5% Y ¥ IMEIC TR, 30 47
PURATRAE R 400 57 R
¥ % 41 Phospho-Stat3 (Ser727) #it{& (Cell Signaling Technology)

PURBRIEALALEE . 7 = BRI T 90°C, 204y

Ty X TR 5% FfiFIC CEIR, 30 4

PUARBRAE R 50 {4
PBS T4 L, Vectastain Rabbit 1gG Elite ABC HRP Kit (Vector Laboratories). % FV T &4 F Akt
7 FHIA (GE Healthcare) %3515, 1 0 T ZkEUAR IS 21T - 7-1%, ABC reagent Z 251, 30
IR SE T, Y, DAB FYE (Roche, Dubai, UAE) % FWTIE A SH7-. ®PHRAIZITA TV
7' —> % vy, Entellan new (Merck, Darmstadt, Germany) (= CHEf A%, FiEmBAMMEIC THhfg L7,

5. K14.Stat3C = 7 2 TPA BREREE T /L D/ERL

H1E L 7= K14.Stat3C ~ 7 A DEEERRZJE 2, 2 nmol TPA (Sigma) 7% b & i 100 uL 2 2 H 1
[, 12~14 HH £ TEBAT L, K14.Stat3C ~ 7 A TPA FREMET LA B L=, Ki&ih%E 3
Rt &> DL 24 RefI#RIS, A Y 70T B T CEMENLFIC K 0 2R ST,
FONY U Ei A LTz, e IEERITBIE D A4 i L 72 K14.Stat3C ~ 7 A & Hu iz,

6. HiFERE

TPA FABHAA 0,4, 8,12 H B @ K14.Stat3C ~ 7 A2, 20 ug OHi~ v A IL-12/23p40 Hiik (7
2 —  C17.8; BioLegend, San Diego, CA, USA) HDWNET A VY XA 7 ha—hik (7 v
b IgG2ax; BioLegend) % F F4#% 5 L7-.

7. Ra7 Y U7X B AP RO B E R

P S AT B EIEIR O FEFE & E D 7200, BB CIEVERD e RIS & LTl ST
V% PASI (Psoriasis Area and Severity Index) Z & L7c AT U U AT Aa G LTz, ALBE,
g, REOBESO IHBAIZDOWTAIT 0—4 125780 (0; Arile L, 1; 8, 3; 5%,
4; EIE), BitE2fERAaT L LTHEH L.

8. JREMARREAURTAR
B iA % 3 R I AR 2 BRI L, 10% P ERERE S L~ U iR (FGHiEE) (iR LT
B ER, X770l Uz YL, BN T 7 ¢ VALBRME, N~ RFx T Y =AY (H&E)
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SR ey el

9. BTV b A HIE

FA&ah o6 3 R | BRI & i1 L, B2 8 mm D B 3 - 2 4R L, Protease Inhibitor
Cocktail (Life Technologies) %z ¥l L 7= T-PER Tissue Protein Extraction Reagent (Life Technologies)
G, mOOBELT-. o7 BiEF O IL-17A, 1IL-22, 1L-23 % ELISA v k (R&D
systems) & FVWCHIE L7-.

10. FRFERHRED> & D AR DR R

BeA&TA TS 24 B ISR R 2 BRI L, M <8I0 ZA T2, 2.7 mgimL =25 7 —F IV
(Worthington Biochemical), 1 mg/mL DNase I (Sigma), 0.25mg/mL & 7 /L =4 —+F (Sigma) %
ETMMTE RPMI £54# (10 mM HEPES B X OWX=v Y - X ML h~A > EF, 27T Life
Technologies) (Zf&# L, 37°CC 1 KIS &8 72, 100um A LA F— LTV o7 T 0¥
Y —ZHANTT D ORL, @By %R L CHMIEE RPMI B (10% 7 o i W 1 i
(Equitech-Bio Inc), 55 uM2-A /L~ ~x=% /—)L (Life Technologies), =V > -A F L7 |
~A T UEA) THREL, BURE IR 2 15T

11, Y /38 b O BMIREREER DR

IeA&aA T 24 BRI IR Y  )EiZBRHL, 100pm A b LA F— LTy VT T 0 Py
—ZHWTT U O5L, Wiy & R L CHIlaE 2% RPMI B5HUCRE U, BMAiER & 15
7-.

12. Zm—¥%A hA MY —fEAT

RREHIE & 2\ d U o $Eifili a2, PMA (phorbol 12-myristate 13-acetate) + IOM (lonomycin)
FI% DA% Leukocyte Activation Cocktail (BD Biosciences) 777E FC 37°CC 4-6 K¢, 1L-23 i
W DOEA L 100 ng/mL ~ 7 A 1L-23 (R&D Systems) I3 & Of BD GolgiPlug (BD Biosciences) 17-1E
TC37°C TG & 7=, PBS TyL%, Fixable Viability Dye (eBioscience) Z ¥l L € 4°C
T30 /i S 7=. #@WC, Stain Buffer  (BD Biosciences) TYEifL, Hi~ 7 A CD16/32 ik
(mouse BD Fc Block, 7 m—2.4G2, BD Biosciences) # ¥l L T 4°CC5 /yitk, Mifazm
/yf- CD45, TCRB, TCRyS, CD8, NK1.1, CCR6 {247 D Hifk%a T~ DAL DOETIHRML,
X 5|2 4°CT 30 4y 7=, Transcription Factor Buffer Set  (BD Biosciences) % H N TCJEE -
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AL Bl %, AN & B\ 3N CD4, IL-17, IFN-y, RORyt (retinoic acid-related orphan
receptor gammat) Z 4t L7-. FHW o8 CERRPUARIZLA T OME Y TH 5.
PUF OHiR1% BD Biosciences L 0 fiEA L7-.
i~ v X CD45 Hifk (7 v —2 30-F11)
Hi~ 7 A TCRyS Hifk (7 m—> GL3)
i~ U A CD4 ik (7 =— RM4-5)
pi~ U A CD8 il (7 m— 1 53-6.7)
i~ A NKL1 LR (7 72— PK136)
P~ 7 A CCR6 ik (£ v—  140706)
i~ U A RORyt Hitfk (7 m— 2 Q31-378)
UL F oHiAIE BioLegend X v lEA L7-.
i~ U A TCRB Htfk (7 m— 2 H57-597)
P~ A IL-17 Hifk (7 @ —> TC11-18H10)
i~ 7 A IFN-y fiifk (7 = —2 XMGL1.2)
551 7-#MiE A2 FACS Aria (BD Biosciences) ZH\\WC 7 —4A kA~ U —f#hr L7-.

13.  HREFERIFRYT

EERRER L, PMEHEERFE TR LTS, AEEMEIL Student’s t-test 2 FHWNTITYY, HE
AKUEIL 5% & LT-.
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FIHE  EBREUR

1. IMQFBRERET MITHIT S IL-17 EEARMAD DT

IMQ FEFHMEET L~ v R A ERAE, FEEHRD D B IAR & F95 L, PMA+IOM #l
Wk, MIBEN IL-17 29« L C 7 r—H A b A b U —fHr L7=fE S % Figure 3-2 (2787, CD45
BEPED AR MRHT 7 — b &R E L, IL-17 EAMROREZHE Lz L 25, IMQ #FFIC X
% IL-17 PEAEHIR OB A HERR C & 7o, IL-17 FEAERINR Y 7 & > M &2 [RIET H729DIZ, FEx Ol
faZ~—5 — & ZEY U T L7oRER, IMQ #57812 X o TN L7z IL-17 AR O1X
EAENER v T HilE (PFLE O TCRyS JEHLMIAE; TCRys+ mid) Toh - 7=,

A CD45+ gated CD45+ TCRp+ gated B CON IMQ
10°4 10°4 CD4
TCRp+ 10° 3 IL-17+ 10°4 IL-17+
10t 2.0% 7.1%
~ ]
5 2 " TCRyd+ 2 o
g " e Z 2]
102 : o f; . X
*ITCR’ ° {DN : cD8 b 1
e T Ty T T TreeT T T o E| "
0 10’ 10’ 10 10° o 10® 107 1wt 1t T
TCRvS CcD8 0 107 10} 10 10° o 10 10° 10 10°
EE—— ¥ —
IL-17
C IL-17-producing cells in skin \ \

5 " w3 | TCRyg+mid | "7 TCRy5+ mid
A 0.2% i 6.4%

% in CD45+ cells

— > TCRys

TCRB+ TCRyd+ | TCR-
(mid)

Figure 3-2 Dermal y6 T cells are the predominant IL-17-producers in IMQ-induced skin
inflammation. (A) Skin cell suspensions of non-treated C57BL/6 mice were prepared and stained by
CD45, TCRpB, TCRyd, CD4 and CD8. (B-C) Skin cell suspensions from IMQ-treated C57BL/6 mice
were stimulated with PMA+lonomycin and analyzed for intracellular 1L-17 expression by flow
cytometry. Cells were gated on live CD45+ leukocytes and percentages of each 1L-17" cells were
determined. (B) Representative flow cytometric data of skin cells are shown. (C) Percentages of each
IL-17" cells in the lesional skin were analyzed from groups of four animals. Values represent the mean +
SEM. * p < 0.05.

Ueyama et al. J. Dermatol. Sci. 2016, 85, 34.

Supplementary data; http://dx.doi.org/10.1016/j.jdermsci.2016.10.007
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2. Kl14.5tat3C-Tg = 7 R TPA HFREME T /L DOHEE

WIZ, K14.Stat3C-Tg ~ 7 A TPA R EMT T NV OEERALT-. £F, K4 VnET—F—
T CREACMIRR RO EF PTG Stat3 2Bl T D5 F T AV 2=y I v U R a R
Lic. v 227wy Mfrks KOGk aic L0, FRL 72 K14.5tat3C-Tg v 7 A D
FELEBE IR T Stat3 B8 L) Uiefl Stat3 ORBNTLEL TWDH Z & 2R LT
(Figure 3-3).

A B
WT Tg WI Tg
s Flag
Flag
. — DSt
(Tyr705) —_ —
e W Stat3 p-Stat3
(Tyr705)
— — Gapdh 50pum 50pm
p-Stat3
(Ser727)
50pm 50pm

Figure 3-3 (A) Westernblot analysis of transgene expression in the epidermis from back skin of
K14.Stat3C mice. (B) Immunohistochemical staining of transgene expression in foot pad skin from
K14.Sta3C mice.

Ueyama et al. J. Dermatol. Sci. 2016, 85, 28.

{ESL L 7= K14.Stat3C-Tg ~ 7 A DFITE L7 B &I TPA A4 0 IR LA T 5 &, EDIE
JZ, KLBE, )5 % RS & T 2 ERRROIEIR DB S e, 2 OSMPTR & R BRIk % Figure
3-4AB TR, ARG OI1E, REOIEE, T ML HER 7 & OSSR A3 81 22
Sz, EDIT, WA EEIZBWT, Tha7 B N A > oA G MR S 7= (Figure
3-4C). JHRBIZISIT D IL-23/Th17 R D F5- % 783 2 BT, T IL-12/23p40 Fik Dk 4 52

fiti L 7= % 5% Figure 3-4D,E (27”9, $T IL-12/23p40 HUADFR G L v, 2N IL-17 PEANH] &

(2, LR R IR O 58 27 BN A HERR S v
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Figure 3-4 Psoriasis-like skin inflammation is induced in TPA-treated skin of K14.Stat3C mice
via the I1L-23/Th17 axis. The shaved back skin of K14.Stat3C mice was treated with TPA every second
day over 12-14 consecutive days. (A) Representative macroscopic view. (B) Skin sections were stained
with hematoxylin and eosin. (C) Levels of IL-23, IL-17A and IL-22 in homogenized skin tissues were
measured by ELISA. (D-E) mAb against mouse IL-12/23p40 or isotype control IgG were administered.
Scoring severity index (D) and levels of IL-17A in homogenized skin tissue measured by ELISA (E).
Values are shown as the mean + SEM for groups of four to six animals. * p < 0.05 and ** p < 0.01.

Ueyama et al. J. Dermatol. Sci. 2016, 85, 30.
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3. Kl14.Stat3C-Tg ¥ 7 2 TPAFREMET /RIS IL-17 EAEMRROMBEYT

K14.Stat3C-Tg ~ 7 A TPA @R EE T MZBWTC, JREBICHF 532 IL-17 Ay 7+
v NEFET D720, JAERE/ERED & B0k 2 35 L, PMA+IOM #IIMIC X 5 IL-17
PEAEMIN A 7 m—H A N A N U —ft U7- #5532 Figure 3-5 (27577, CD45 [tk D A MR L fig T
F—REFREL, IL-17 EAEMBOBEAEE2FH L L 25, TPALLE L TV 720 K14.Stat3C-Tg
Y UACH LT, TPA W& Lo~ U ZEIZIVVT, IL-17 PEARMRLOA E 72N R <
X2 UL REIZRBWT Y, [FRRIC IL-17 PRI O A B 22 BN fens S 7=,

A CON TPA B Skin
Skin Skin

*¥

o
(2]

[y
(=]
T

IL-17-producing cells
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Figure 3-5 1L-17-producing cells are significantly increased in lesional skin and draining lymph
nodes of TPA-treated mice. Cell suspensions prepared from the skin and the draining LNs of
TPA-treated K14.Stat3C mice were stimulated with PMA+IOM and analyzed for intracellular IL-17
expression by flow cytometry. (A) Cells were gated on live CD45" leukocytes and the percentage of
whole IL-17" cells was determined. Representative flow cytometric data of skin cells are shown. (B, C)

Percentages or numbers of total 1L-17" cells in the skin and the draining LNs from groups of four

animals were analyzed.
Ueyama et al. J. Dermatol. Sci. 2016, 85, 31.
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BT, IL-17 FEAERIRR Y 72y R AR RET H72018, Fx OfifadRE~—0— & ZEYLE
L CHEHT L 763 % Figure 3-6 (279, TPA EF8 B #ARkIZ 351 T, CD4 Bt Thl7 #ifie, CD8
Bt Tel7 MR OB fEER S e, £io, BERITHIET 2 v6 THIlR (RO TCRyS FELH
fi; TCRyS+ mid) &, TPA ALEIZ L DHINNIEED LIRS, EHIRAED D PMA+IOM HIlF4 12
K5 IL-17 EEAREEZ A L CW e, 561, ILC 28T & & X bivd TCR &ML 5 O 1L-17
PEAEBBIE SN, E61T, TPA FHRICK VIHETE BV THEMT 26 5 0 & DD IL-17
PEAERIIRY 7 > b & LT, CD4 fatk CD8 [0 DN of T (op-TCR™ double negative T) e
LD RS STz,
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Figure 3-6 IL-17-producing T cell subsets involved in TPA-induced skin inflammation in
K14.STAT3C mice are heterogeneous and DN af T cells are also responsible for IL-17 production.
To determine the source of IL-17 production, multi-color analysis in combination with antibodies for
various T cell surface markers was performed. (A) Representative flow cytometric data of skin cells are
shown. Percentages or numbers of each IL-17" cell subset in the lesional skin (B) and the draining LNs
(C) were analyzed from groups of four animals. Values represent the mean £ SEM. * p < 0.05 and ** p <
0.01.

Ueyama et al. J. Dermatol. Sci. 2016, 85, 31.
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4. IL-17 EEA DN of T MR DFENT

K14.Stat3C-Tg ~ 7 A TPA R HLET T /LR W CIRIE S 417z IL-17 4 DN of T AlfIC S
W, BRI AT A SN L 7o kG S A Figure 3-7 12~ £97, DN of T MifRITEELE~ T 2D
BREZBWTHIAENER S, TOFIEAEIL, TPA FHRIC KL 2 ERERRIEOIIEIZ - T
L7275 7= (Figure 3-7A). JEZAEBREICRBVTi, DN af T #EOK) 30%55 PMA+IOM #i]
WIZ Z D IL-17 ZPEAE L7273, IFN-y ZBEAT HMIfITIE & A SRt Shven -7 (Figure 3-7B).

CD4 [z CD8 2> T i & LC, NK T #Hfd (natural killer T cell) <> MAIT #fifi@ (Mucosal
associated invariant T cell) & IL-17 PEAREZ O Z ERMBNATWDS. £ 2T, FVBIN &t~ v
ZZBRNT ZH S ORI B D NK HIf R~ — 5 —NKLL DR E T 7. Z OfE R, IL-17
PEAE DN of THIAZIZ U T NKLL BEMERIIIIE & A BB Sz~ 7= (Figure 3-7C). 972
L, T IL-17 FE4 DN of T HlAIE NK T HIAZCH MAIT Mg TH 72V 2 &SRSz,

f%5eV T, RORyt (retinoic acid-related orphan receptor gammat) & CCR6 D3I 3{-<7=. TPA
I LT &2 C,  IL-17 PEASHIIROIZIZ A TAS RORyt 5% (Figure 3-7D) B LY
CCR6 5% (Figure 3-7E) T&H Y, DNop THIARE = L—3 3 I 2S5 F ORI
DB S NT=Z £, IL-17 4 DN of T #ifid, RORyt & CCR6 ZFHL L T 5 Z & 2RI
STz,
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Figure 3-7 Characterization of IL-17-producing DN af T cells in lesional skin. (A) Skin cell
suspension of non-treated or TPA-treated K14.Stat3C mice were prepared for surface staining of CD45,
TCRp, TCRyd, CD4 and CD8, and percentages of each cell population were analyzed. (B-E) Cell
suspensions from TPA-induced skin lesions were stimulated with PMA+lonomycin, and the expression
of intracellular IFN-y (B), cell surface NK1.1 (C), intranuclear RORyt (D) and cell surface CCR6 (E)

were examined. Representative flow cytometric data are shown and the bars represent the mean + SEM

for groups of four animals.

Ueyama et al. J. Dermatol. Sci. 2016, 85, 32.
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5. IL-23 IZET % IL-17 EEAMBROENT

BRI, IR RIS 5 IL-17 PEAMIE O 1L-23 IS MEIZ DWW T2, K14.Stat3C-Tg
YU ADEERS ZOPETE Y o/ Eins b HEE L 7o Mila % 1IL-23 /775 1 C 6 RERMEE R L, [Fkk
27 a—H%A b A R U —fEHT L7255 % Figure 3-6 IR . TPALLIE LT~ U ADFEDHT,
IL-23 |ZJE U C IL-17 Z AR T D a3 @lgs S a7z (Figure 3-8A,B). A7t » F ZFEflIC
FRNTT % &, PMA+IOM RITHIZ LV IL-17 ZEA L7ofiifay 7 » OATH, IL-23 IZH 54
L CIL-17 ZFE/E LT 7= (Figure 3-8C). ELFZ vo T AlARIT, MEALE ~ 7 A 2BV T PMA+IOM
RN &2 IL-17 PEAERBITOR L7223, IL-23 [TIET D DIFTIRIEFRIE LT~ 7 AZB W T DA T
bolo. £LT, IL-17 EA DN o T MR S, fod IL-17 PEAEMIRD & [RARIC IL-23 JEEREZ D
ZEDHERR SR, LbEOFEIAIE Thi7 fifa<e Tel7 filn L v %0 o 7=,
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Figure 3-8 All IL-17 producers including DN af T cells in TPA-induced skin lesions of

K14.STAT3C mice respond to IL-23 stimulation. Cell suspensions prepared from the skin and the

draining LNs of TPA-treated K14.Stat3C mice were stimulated with PMA+IOM or IL-23, and analyzed

for intracellular 1L-17 expression by flow cytometry. (A) Percentages of whole IL-17" cells were

determined. Representative flow cytometric data of skin cells are shown. (B) Percentages or numbers of

total 1L-17" cells in the skin and the draining LNs from groups of four animals were analyzed. (C)

Percentages of each IL-17" cell subset following IL-23 stimulation were analyzed from groups of four

animals. Values represent the mean £ SEM. * p < 0.05 and ** p < 0.01.
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Bam BR

HZMEIZ BN T, Tha7 #ife, Tel7 AR, yo T AL, ILC3 72 X Offi~ Offifat 7+ v k2 IL-17
ZREAEL, WEEEAUICES L TWD Z EAVRIBEI LTS [67-71]. LU, #efEoIERGARE)
METNELTHHSN TS IMQ BT T /LB W TIE, TICEE v8 T filao4n
IL-17 ZEA L TE Y, ofilat 7%y FOFENDL2NZ ERMBILTVWS [49,50].
DEE L7 IMQ R EE T B W T L REROBIR ) RS S L7 (Figure 3-2). 770 b,
IMQ FEFEHMEE T /UL, FHIEIERICEE G- 2 MiaY 7 » b3 e MZRBFHIE & (272> TR Y,
IL-17 PEAMAR A A & U7 AIBRMFSEIZ I L TV W ATREME NS 2 D, £ 2 TARETIX
KV b MBI LTOREBET VB A S ST 0IC, TEMRY Stat3 A TEFEAYIC R I
Bl X472 K14.Stat3C-Tg ~ 7 A 2 /EfL L T TPA @B RFMEE T VA L, MBI F 59 5 IL-17
PEASHIIAARN B 2 L— 3 a v 23T L.

£9, BEH O K5.Stat3C-Tg ~ 7 A L [AfIC [72-75], 1ERL L 7= K14.Stat3C-Tg ~ 7 A DEER T
JEIZTPA XMV LB 5 &, BSOS, ALBE, I8 2 RH8 & 3 2 M OIER 1 AR &
7= (Figure 3-4). 5 — X 3R L CTWRNAS, WT ~ 7 A2 TPA ZHLE L7358 6 RS RIE DA
EITERD BTN, TOREIFTE<, K14.Stat3C-Tg ~ 7 A B W T LV b MraERE LHEEI L
TeANRIRT LA K OVRBRARAR R 2 B 52 STz, REALMRICISIT 5 Stat3 DT kiZ e R izfE
BEREMEETHBIRINTWD [72] Z &5, Kl4Stat3C-Tg ~ 7 A TAM SN 7-Jkke
AH=ALNCH B MEERERRBICELL L CWD E S 2 5. F72, BRIZBWTHD IL-12/23p40
PUATH D VAT XX~ T NEZRT [36] 23, AET /MIEBWTHHT IL-12/23p40 HLik D £
BAZ X o TRBERIEN 52 2ITIH Sz Z & D, b MELRERRE & [AIRRIC IL-23/Thl7 #2# %/
LTS Z ENERTE .

W, WEBICHEGT D IL-17 EAMRAE 2L —va v E2flis2olc, #BELE
K14.Stat3C-Tg ¥ 7 A TPA FHFHLBEE T L ORI JE ) b BAlaag 2R L, 7 a—4%
A RA MY —fEMTZ M U2, £, IL-17 EAREZFFOMREZRIHT 572012, — ka7
FETH D PMA+HIOM FIRE 2TV, fifHT Liz. ZOREE, IMQ BRIt L & I1TR220, K
ETIUCBWT IL-17 EAREZ AT MY 7ty MIHE—CiX/e <, Thi7 Mifa, Tcl7 i,
vo T #EM, ILC3 T IL-17 2FEAE LGS Z L 0VRENT- (Figure 3-6). & HIT, RIS
IZBWTINO2TOMIEY 7 v M, IL-23 TR L2 b IL-17 24 L7z (Figure 3-8).
IL-23 1% Th17 B OIEMEAIZ@< 4 R A T, B MZRFREICB W T O AT T UREIZE
WTHZDOEEMEDNRINTWD., T72bb, IL-23 I0EMEZ R L LT EAY 7'y N Th
% Thi7 fifim, Tcl7 MifE, yd THifE, ILC3 & TMHARET /VOIFERRIZE S LT\ 5 AlaetEs
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RN

IMQ FFREHEET /MZEBNT, 7B yd T IO ZD IL-17 PEAEICKRE S FHT 2000
BB E 7o TR, B vd TR, IMQ DZEIETH D TLR7 Z%ILL TH Y, TLRY
U 77 R X O IEVEIE SIURIEME Y A M A VR EAT D Z ERMBLT VWD [76-78].
EHIZ, TLR7 U H > K& IL-23 OIARFI LV IL-17 FEADERMICHEE SN D Z L bHliE &
NTnW5 [68]. — 5T, FE2ET/RLIEZL DI, IMQILpDC & Tip-DC IZfEH LT IL-23 &1
L& LT Th17 BEEOFEITEH < RIEWA T =— 2 —OREAZFETSH. T7o05, IMQ
1%, DCIEMEALIZ &5 IL-23/Th17 K OFFEITINZ T, BHR v T M~ BN 72T AL VE
Lo, BEE YW THIROLNELNET 2WEE AT 2O TIERVNEEZLND. i
IZxf LT, K14.Stat3C-Tg « 7 A TPA FEFEHIMET T /WICHBWTIE, REMAIHIILIZISIT 5 Stat3
DIEVEIRIZ & > THRERBE DO RIEMEY A S A R =AU ISEA ST [T5], ZHDRAENE
DC DOREJE~Dilik EIEMALZME L, IL-23/Thl7 REOFEL - 6T LB bND. ZOF
A bR OTEYE(L, DC JEME(L, IL-23/Thl7 #RERFEOHIEMMEIL, b MzEHEIZIWT
HENTNDEBX DI, ZOX D RBEESEOEEITE, B MZBWTH YT AZEBNT
b, flx ORI 7 2y R IL-23 IR E LT IL-17 24T H2REN 2 S L, WRHRIEDOR
B bOLHERIND.

ABWFFETIE, S HIZ, TPARBRIC K VIRETEFIZB W THEMNT 26 5 0 & 5D IL-17 L
MY 7t~ b & LT, CDA4 &t CD8 [t DN off T MO fF(EA J A L7- (Figure 3-6). CD4
faE CD8 fathod T Ml & LCiE, NK T Mla<C MAIT fifldd IL-17 FEAEREZ O Z L3 a b
TS0, NK AR~ —7—NKL1 OFBLUIEMETH -7 (Figure 3-7C) Z &b, Ziub &
TR 5/ TH D, IL-17 ZFEAET D DN of THIIRIZOWTIE, B FBLO~T RETILIC
BWTC, MIEERSC2HET Y 7~ b—TF A2 L0 B SRR E~OBE G ARG ST 08
[79-83], HifiF~DRE G 2R LIz A FLIXAWI WD T TH 5. Figure 3-2 1Z7x9 L 912, DN of
T MR IX B A C57TBLI6 ~ 7 A D FFIZ HAFAE L TV Ad, C57BLI6 v A& W7z IMQ 7%
FERLREE T B W TR IL-1T7 ZPEA L o7z, TSk L, K14.Stat3C-Tg ~ 7 A TPA #%&
AT T /BT, RSICIEET 5D DN of T HIROK) 30%70° IL-17 FEAREAZ A L TUV=
(Figure 3-7B). ftho> IL-17 FEAMIIG & [RIAEIZ, Thi7 MRk & HERE & HliE -5 ~ A X —H#RE
(K1~ RORyt &, REBETHEIC 35U CRAE BBk~ DU @ < 7 I A 575K CCR6 DA B
bR S L7z (Figure 3-7D,E). & LC, IL-23 I&RE D fER8 X4u7= (Figure 3-8C).

DN of T M, B AB LR~ 7 ZADOKM Y 7SI O T 1%RREFEL TN D
ZEDHBILTND [84,85] 23, Z DHERESCRHEIZ DWW TS F 0 MBI IZ S AL TR0,
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ZDOEE L LTIE, CDABEDRIEFMIZA S (MHC class Il #5it) & CD8 ot o mifsikHi i i
K (MHC class | #8ME) OWTILHFAEL, #0 IR UIEM LR E T2 Z £12 k> T CD4
&HHUNE CD8 43 - DFEELIME T UMb L= T fMilat 7y N ChHDHZ L 2R3 555
LG STV D [86-94]. HEAERUICIE, RIEAFFEME L HIEEED 2 FEOY 7 & v FOFEENR
IREFUTUWN D [79-84,95,96]. AHIFSE TR S 472 IL-17 PEAE DN of T fEIZDOWTIE, JRiEE
FLDIHFE T, CD4 & 2\ % CD8 [tk T Ml & /3 biFE S i d s, FJFIZHAEL Tz DN
off T HEREDNEHAL ST DNIARBTH D75, IL-23 1B LT IL-17 ZEAE LT Z &b,
CD4 <> CD8 (fffifh &7z TCR AT S FICT 7 = 7 & —HEBE & 3848 L5 D SR IE D HT
a7ty hTHDHLEEZHND. K14.Stat3C-Tg ~ 7 A TPA AT T /L DIREE R EIC
BT, IL-23 IZJSET 5 IL-17 PEAE DN off T MR OFIG X Th17 Mifa=e Tel7 Mifd L 0 %0
7= (Figure 3-8C) Z &5, AET/MZEHBWT DN of T MIEDOIRIE~D A5 1T E W Al EMEA R
STz,

PLEXY, B icHEEE LT K14.5tat3C-Tg ¥ 7 A TPA Wit 7 /WL, b MR &
BRI IL-23/Th17 IR KAF L TR Y, SBIT, WEICHET D IL-17 AR 2 L—r 3
PHEHILTWEZ ED, IV b MEREREEEZ IR LA RRET L THD Z L DVRES L.
ZLC, WRPREICH G5 IL-17 PEAY 72> b E LT, #7212 DN of T AIROFLED HH
L7z. IL-17 E2E DN of THIMEIE, b MZBWTY, f@Rgeeesto) 5~ h—F AR Y
D H ESERBA~DOBEEARENTEY [79-83], HRAYMLRIEMARIZ I DIFENHER S
TW5 [82] Z &b, b MNEEREICE W TCHES LTV D AREMENH2IcEx 6D, K
B CHESE L 72T T L &, iR SR AN D, A5 ORISR FE0HT 7= 7o e e
A=A LRINC D2 D Z En#HIfF SN 5.
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E5HE /ME

AREETIE, K14.Stat3C-Tg ~ 7 A TPA ifR T T V22 L, WIBICEH 59 2 IL-17 FEA
MR 2 L— g UERFEINCENT L, UL FOMREZHT-.

1L ARETFME, b MEEE &L LIAMIET LS K OYRBEMR G 2~ L, IL-23/Th17 %
INZDFFEIIEICHE TH D Z LRSI,

2. RET BV TREBICHGT 5 IL-17 EAMRY 7% v MIHE—TI372<, b MZipH
Re L [RIBRIZ, Thi7 #HAd, Tcl7 MEfm, o THMEAE, ILC3 4 TAHY IL-17 pEA LIRAER I BE 5
LTWAH AR RS, KV b MREBEAKMRLIEARRET LV THD Z LRI NT.

3. AL EIZRNTILLT FEAT 2872727y L LT, DN of THIROGFED R

L72. RORyt & CCR6 #%HLL, @\ IL-23 JEEMENFEGR S, WRERRE~D G- N3
WATHEMED R &7z
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wodh

%< OFE, FRCEBMEREIL, 1 SOBBFCEAEDORE O THEL AT DD TIE
<, BRxa RIFRRPNEHECKEAE, AREFEHEORE RN L 2o TRIET H. £72, [F—
FERTH-oThH, ZHRRBMEETT20, WEIHEEZ 0 ICT 52 Lix#i L. BBE
THEE, 0K D ITHEMZIGI T DT 2 @B OIIER K A = A LRA DR D &
20, LY, PHROMBREORBICEERKH ZH>TWnS, —FHT, &kl b
OIfEE EMEIC KB LT RBET VW A ELT 5 Z LIIR#ETH 5720, Hhx RREET L
B ORHEOFA, b MEIEL OFER A ERAE L, BFFEE KO 2 ORIBIERIZIES U C
ToRHMEET VA IEIRT 2 Z L NEETHD. Kim L TlE, 7 ME—MEREROTRAZILI LD &
T AEMED RIEME R G B2 K G & LTCAIFEMIEICIUN S D BB REE T VEIIC BV T,
ZENENDET IVOFFREFRIE A T = X L% S F IR L.

BIE AV urERT v NEAREET MCRIT DIRBIIE A U =X b OHRE FHRNT
T UM ERET L E LTARY Y v BT v NEARIEET VEREL, JF
ERICIRIET D T A OV CREMC T L 7=,

ZORER, KVIIHEREL & D Tem MIENRBIZKIZEH G L CWDH Z 2R LIc. ~"TT Uik
FRRGRTET L, SR ERBE G5 & LI AIBEIFSEIC RO TR ISR ATRE 22 B 5 L &
LTSN TV AR, BHEET AL TH D Z ENOEBIMEREREER S ITRBBINELL D, R
IFN-y 2B 54 % Thl BYRRE TH 5 s, TR BICH 57 b E—MEERIFESL Th17 T Th 5
HERERE L IIRE D, L, TewfllalL, AL O FRIEMIEHICIVTHR < HERE
THTHRTHDZ LD, RETLEYIL, KvIL3 ZIZUHE LT TenfMlaziEm) & LAl
FIFFRICIBNTUE, TRRIED 2 &7 MREES, E LG OfIERFHEE T /L & LTl L C
WhHEEZ LN

H2E A IXE FBREBTT VBT ZIRBRIE A B = X b DGR EHRENT

HREET L L LG STV D IMQ B3 HLIEE 7 /L OFRREFRIE A 7 = X Wil & B &
LT, RET/INORFREMAT, 725N, SRR 2 HV 7= in vitro f#AT 2 5266 L 7-.

ZORER, IMQ IZ X > T Thi7 BN FHE S R ENER S NG A N =X LD D&
SEHLMNE L. bbb, IMQIZ X > TTLR? 4 L TR pDC 23 EME(L 4T IFN-o
DPEAE & ThIT 58 A SO A DB EA SN, HiEW T IFN-a & IMQ 75 Tip-DC IZFHRERIZE X,
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TLR7 24 L CE HIZHE< Thi7 #F5EY A M A U3 EA S, ZHUT LD Thi7 R OTEMAL
LIRHEFSREIC DR 5 ATREMEANV RIS S -, b MEREEE TV T, TLRT 7 3= h& L
T < LL37-H . RNAEEAIRN b U I — L 725 T, [ARED A 1 = X L CTRHEN B S Z ST
WD ATHEPEINE 2 AL, FFIZ DC 245 & U 7o i OTERRIEBHFAFICIC BN T, RET LI
TEHTHL EEZX LN

B3 Kl4.Stat3C v U A TPAFERERE T /M BIT DIRBRIE A U = X L ORI FHIRNT

K14.Stat3C-Tg ~ 7 X TPA FFJEHLMEE 7 /L S L, IR AE IR 5 IL-17 PEAE M
RE = L—3 3 U EEIC T L7z,

ZORER, RET VB OIRIEIZ A 592 IL-17 BEAMIRY 72 » MIE—-TIER<, Bk
HLERE &[RRI, Thi7 MEfE, Tcl7 Mifa, o T AMAE, ILC3 A& TAYIL-17 ZpEA L, JRAETEK
IZBIG- L TWD Z R LMNIC LIz, E6IC, WREHEBICE ST 5 IL-1T EAY 7'y e L
T, H7ITDNaB TR EAE M L2, Bl ET V& L TAIEH STV S IMQ #%7%
HEREE T VI, By T MlROARN IL-17 ZEA L TR Y, hofiay 7'y hO&FERD72
WS E MEZRERRE L B2 TV AIRENH D, ZhUaxi L, K14.Stat3C-Tg ~ 7 A TPA %%
WOREE T V1L, WEBICHEST 5 IL-1T EEARE 2 L—2 a2 FEEBILTRY, THlZ
TR & L 7o D TRIRSEBR BB JE~ OB A R Sz,

PLER Y, AAFFE Tl 3 O BB HREE T VBN I DIRRBIIE A 1 = X LITOWN TR
L, FREFHERMEAZALNCTAE L BT, b MREEE OFLLS AR L. £77, £
NENDET VEM)OFFREMRNT 218 L C, KvL.3 BLEFIOAIEIEN & Lo a &7 DKL,
KTy DL NELREDIFREIIE A 71 = X L DRI SRR D FI R, ERHRIEICH 5T 5
Bric7e IL-17 EEAERMINE Y 7 > FORIER E, BT RFERR 50 Z &R TEZ. Znbd
HIRLIE, BF5E0 BRI 2 OFIFEEERZIG U TRl /2T 7 VEBRIRT 29 x THAHTHY, +
7=, BEHEBOFEMASHIEREO B L 720, SH%OABRIEIC L > THARERIZZRY
BoHLEZXLND.
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ARG EIEZDIZHT= 0, FEARHETRY) 72 DR E L HEREA 15 0 F U 72 R RL K SR 2K
S8 TE 0 LRIBRIE L DGO AR L ET.

F o, AFZEDZATIZ N T2 0 RS LR RR 2 THE £ Ui att 2RI+,
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