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Abstract

Synovitis often accompanies intracapsular pathological condition such as disk displacement (DD)/internal

derangement (ID) and osteoarthritis (OA) of the temporomandibular joint (TMJ). Tumor necrosis factor-a (TNF-a)

and interleukin (IL)-17 have been detected in synovial fluid from patients with rheumatoid arthritis (RA) and/or

osteoarthritis (OA), and are key mediators of the intracapsular pathological state of the knee joint. The aim of this

study was to investigate the roles of TNF-a and IL-17 in ID and/or OA of TMJ.

The TNF-a-stimulated protein production profile, was analyzed in synovial fibroblasts using an antibody array.

The synovial cells were stimulated by TNF-a for 4 hours, and the release of chemokines into the supernatant was

determined using a human chemokine antibody array. The result of the antibody array indicated that TNF-a had a

net stimulatory effect on chemokine levels. A total of seven chemokines were significantly upregulated, and the

expression of these genes was analysed by a real time-polymerase chain reaction. Following stimulation with



TNF-a. for 2, 4, or 8 hours, expression of the seven chemokine genes was upregulated compared with untreated

controls.

IL-17 is an inflammatory cytokine produced primarily by Th17 cells that plays critical roles in the pathogenesis

of numerous autoimmune and inflammatory diseases. Here, we investigated the roles of IL-17A in ID using

genome-wide analysis of synovial fibroblasts isolated from patients with ID. IL-17 receptors were expressed in

synovial fibroblasts as assessed using real-time PCR. Microarray analysis indicated that IL-17A treatment of

synovial fibroblasts up-regulated the expression of IL-6 and chemokines. Real-time PCR analysis showed that the

gene expression of IL-6, GROa, IL-8, and MIP-3a was significantly higher in IL-17A treated synovial fibroblasts

compared to non-treated controls. IL-6 protein production was increased by IL-17A in a time- and a

dose-dependent manner. Additionally, IL-17A simulated IL-6 protein production in synovial fibroblasts samples

isolated from three patients. Furthermore, signal inhibitor experiments indicated that IL-17-mediated induction of

IL-6 was transduced via activation of NFkB and phosphatidylinositol 3-kinase/Akt.

These findings indicate that TNF-a and IL-17A may be responsible for inflammation through cytokines with

ID and/or OA of the TMJ.
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ID 35 L UV OA-TMJ fE3% O BARIE EBIFRRESAR T veims D MatT eI, B POARDE T ik 22 2 © 18

fRREAR 2 BRI L 72, 35 mm 7 v 3 2 RIS, TRIEHEAR 2> & out growth 15 THREGMIIL 21572, K521 10%

fetal bovine serum (LA T FBS & %) (Cell Culture Technologies #1:#, Gravesano, A A) 3 X U penicillin G

100 U/ml (B7R LAY B, HAY), kanamaycin 100 pg/ml (F75 B34, fungizone 250 ng/ml (Gibco 1

BUNY, 7 AU W) Z@ie Ham’s F12 Bid (ROGHISE T2EpRAAS AR, Rk, BA) 12T, 37°C, 5% CO, 5%

W TITo 7. BEHIACH T 2 BTV, SEBRICITHEIR 6-8 fROMla 2 F v 7=, ARIFZEICIEA > 7 4+ — A

Rzt baiTo o 4 40 ST R 2 (1 U7, ARSI B AR T 2 mE L s

(GREE = EC07-004 35 X OV EC10-037) DFRHIZHE-> TITo 7~

2. Antibody array £

VEIBEAIRL 2 100 mm 7 4 > > 2 NIZ 1 x 10° cells/well THEFE L, = > 7 L= MieER#%, 24 BEI#412 2%

FBS 3 L OWi 34 4 ¢ Ham’s F12 B2HIICARH L, X512 24 FEfIE 3 L7-. sBEoREE25E 12 P 10

ng/ml TNF-a (PEPROTECH #E#, NG, 7 A U h) T4 FEfE%, MiassE LiE2m L, R £

T-80CTIRFE LT, 858 LG O T A % /327 B3 Bl % human chemokine antibody array (Ray Bio

8L GA, TAU D) EHWTHRH L. £7E0A VAR T 1y h&/= X7 L %, blocking

buffer ZfAWVC7 1w %7 L7z, TNF-ofilE £ 7= I3 BRI O Wi e & BiGIc A v 7 Lo 2RIE



L, |{ET 4 BFBIRISEE7-. A7 L % biotin-conjugated antibodies (2 2 Bifi2iE L, T D%

HRP-conjugated streptavidin |Z 2 F¢[#]{2{& L 7=. Immuno Star Reagent (FIYEAHIEE T 3RS MY ROLIAR %

MWFESEIEZAT, £ D% 10 53H 7 4 v MO S TG LTz,

Bl L7 7 ¢4 /v A% Alphalmager 3400 (Alpha Innotech fL#, CA, 7 A U &) & THEifg % HL D iAF

Phoretix 2D Evolution Z i\ TAKR v hOREZHE L=, Karray [ ONA TV XA B—2 a L EEOE

ZMHIET % 72 8, positive control % J£%E & L C normalization 217> 7. Array |ZIZ& 7 E A 3L 2D

DARy PHEINTWAID, HET7EDA LV EIT2ODARy hOFHEE L.

3. Total RNA O HiH

VBB 2 100 mmT ¢ > 3 = NI x 10° cells/well CHERE L, 2> 7L NER#%, 2%FBSE L Ot

3 & & toHam’s F1255 I C24KEf1 5558 L 72, TNF-o0filil O %513, 10 ng/ml TNF-a%, 2, 435 Z OSFRERHIfE

] &4, TRIzol Reagent (Life Technologies L%, MD, 7 X U I)IZ THila % #f#E L, AGPCIEIZ X - Ttotal

RNAZHiIH L7, IL-17ABBE O B4, EO WA 225122910 ng/ml IL-17A%2, 4, 8, 12, 24B: [ /EH &

4, RNeasy Mini kit (Qiagenttf, CA, 7 2 U 1) Z M\ Ttotal RNAZ it L7, F7z, BT OMAL S

Htotal RNAZFHIH L, controld L7=. i L7=RNAIFfEH T 5 £ T-80C CTHREFEL/=.

4. DNA microarray f#EAT

VIR 2 IL-17A (10 ng/ml) T 4 BEEHE L 7= D HHiH L7z total RNA % {# ] L 7=. Microarray (2 f >

% total RNA OHiE R L OVLE X, RNA6000 Nano Gel System % T Agilent 2100 Bioanalyzer (Agilent



Technologies f1:#4, CA, 7 A U %) THEF® L 7. DNA microarray X Agilent ftD 7' 10 k. =2 —/ /L{ZHE > T{T»

7=. i L 7= total RNA % Quick Amp Labeling Kit % T Cy3 7 L1%, SurePrint G3 Human Gene

expression 8x60K v2 Microarray (Agilent fH8) (ZIRIN L 7=, Array @ A% % > /% Agilent DNA Microarray

scanner & N TIT o 7=, BAIx I3 HLMENTIZ Gene Spring GX software (Agilent fE#) # H W TIT-o72. &

VI NVITTORE A HIZ, 7T VA D normalize {7 o7-. 2 b —/UEE S IL-17A FITEEER < 2 f%

PLEFEIT 12 LTICRBIEE) L7287 % IL-17A IZ L » CHBIAE) L7285 7 & L 7. Microarray data

/¥ National Center for Biotechnology Information Gene Expression Omnibus (GEO Series GSE74668;

http://www.ncbi.nlm.nih.gov./geo/) ~7 v 7@ — R L7z,

5. Signaling pathway fi##T

Signaling pathway f##7 % Ingenuity Pathway Analysis (IPA) (Ingenuity® Systems f1:%, www.ingenuity.com,

CA, USA) % HWTAT72 > 7=. DNA microarray fi#HTIZ L 0, MERIEIEIESHIAD CoHIRRE) &bl L 250 B

7203 12 UFICRBLAE) L7-8E/5 7@ accession number 5 L (N expression ratio % Ingenuity Pathway

Knowledge data Base ~7" v 7’1 — N L, 53 FFHAIEM I KOV 7 UARERE S & Mt L7C.

6. Real-time PCR =

Total RNA % 0.1 ug/mliZ7i%& L, GeneAmp RNA PCR kit (Thermo Fisher Scientifictt#, MA, 7 A U 1) %

FTcDNAZERL L 72, cDNAPEIR2 wl, EiiEds & OVF i Oprimer (20 uM) % 450.4 pl, DyNAmo

SYBERGreen qPCR Master mix (Thermo Fisher Scientificft#) %10 pl, IMERKRAKZ72 1z N2 CTE2EY



20 ul & L, PCRICISIRHR % 1ESL L 7. DNA Engine Opticon 1 (Bio Rad, CA, 7 A U 1) 1Z27C, 95°CC54r [l

1%, 94°C 1580, 55°C308), 72°C30F0 240 1 7 JL1TV \DNA A Hi1E L, SYBR GreenlZ L 5 8GR E 2 & =

#—L7-.GAPDH%Z 22> ko —/L & U TAACTIEZ FIWCTEHE L7227, Real-time PCRIEIC L 0 B 5407

PCRZE®) T Midori Green Direct (NIPPON geneticsfEH, B AL, HA) ZHWTEREA L, 1.5%7 e —A 7 )L

IZCERKENEZ1T72 > 7. PCRIEIZ THEA L 7z primeri 32 1T R T

7. Enzyme Linked Immunosorbent Assay (A T ELISA & B%)

ELISA VEIZ & % % 7 B8 ORIEICIE, 1ML Z 24 well plate 12 5.0 x 10* cells/well THEFE L, 24 I

fglcar 7>y N EfER L, 2% FBS 3 L OMLE 3 2 & ¢ Ham’s F12 5 A HL%, & 512 24 REfERE

#L-. 20%, BEOREEZSEI221, 10, 50 ng/ml IL-17A T24 K[, F721%10 ng/ml IL-17A T4, 8, 12,

W

24 FERAMIBL L, Kk BIGA BN L=, B2 Bigth o % o3 7 B &3 IL-6 ELISA kit (R&D #:H!, MN, 7

AU A ZHAWTHIE L., 7=, f#l%iE COULTER COUNTER (Beckman Coulter #H8, B it, HA) %

MW THRIE L7z,

8. Kinase [H & 3K E 5k

VEIESH N 2 24 well plate |2 5.0 x 10 cells/well THEFE L, 24 Bt 71> MR L, 2% FBS 5

Y

X OHE %A G T Ham’s FI12 B M IC A2 ¥ 1%, & 512 24 B[ 5 #% L 7= . interleukin-1

receptor-associated-kinase-1/4 (IRAK-1/4) @ [H33E IRAK-1/4 inhibitor (20 uM) (Merck KgaA 1%, Darmstadt,

KA ), phosphoinositide 3-kinase (PI3K) DPHEZK LY294002 (20 pM) (Merck KGaA fL#), transforming



growth factor-B-activated kinase 1 (TAK1) DOBHEIE (5z)-7-oxozeaenol (1 uM) (Merck KGaA 1) 5 LN
inhibitor of the NFkB kinase B subunit (IKKB) D[FHZEZK PS-1145 (10 uM) (Cayman Chemical tE84, MI, 7 A U
) & EVEIIRIIL, 30 531 10 ng/ml IL-17A THEH L=, $£72, IHFEEZEINET 10 ng/ml IL-17A FIP4

AT-o 7. S REfET., AMilatsE RiG A2 mIX L, B o IL-6 ¥ > /X7 B &% IL-6 ELISA kit %\ CHIE

L7, IHEEOEZHERE L, [100 - (IL-17A FRHIZ X 5 1L-6 & > /37 B A &/ E IR IL-17A #

B KD IL-6 # /3 7 EREA )] TR LTz,

9. W F AT
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Gene Primers Amplicon size (bp)

MIP-3a (CCL20) F: 5’-GCAAGC AAC TTT GAC TGC TG-3’ 342
R: 5°-CAA GTC CAG TGA GGC ACAAA-3’

GROa (CXCLI1) F: 5°-TGC AGG GAATTC ACC CCAAG-3’ 229
R: 5°-CAG GGC CTC CTT CAG GAA CA-3’

IL-8 (CXCLS8) F: 5’-ATC ACT TCC AAG CTG GCC GTG GCT-3’ 289
R: 5°-TCT CAG CCC TCT TCA AAAACT TCT C-3’

MCP-1 F: 5’-CCAATT CTC AAACTGAAGCTCGCAC-3’ 372
R: 5°-GTT AGC TGC CAGATT CTT GGG TTG TG-3"

RANTES F: 5°-TAC ACC AGT GGC AAG TGC TC-3’ 199
R: 5’-GAA GCC TCC CAAGCTAGG AC-3’

IP-10 F: 5°-TGC AAG CCAATT TTG TCC ACG TGT TG-3’ 302
R: 5’-GCA GCT GAT TTG GTG ACC ATC ATT GG-3’

Fractalkine F: 5’-GAG TGG GTC AAT GCACTT T-3° 241
R: 5’-CAC AGA CGT TGG TGA TGA GG-3’

IL-6 F: 5’-AGC AAA GAG GCA CTG GCA GAA-3’ 331
R: 5°-TTG TCA TGT CCT GCA GCC ACT-3"

IL-8 (CXCLS) F:5’-ACT CCAAAC CTT TCC ACC CCA-3’ 129
R:5’-TTT CCT TGG GGT CCA GAC AGA-3’

IL-17RA F:5’-TTC ATT CCT ATG CCT GAG TC-3’ 204
R:5’-TAC AGT AAG TGG CTC GAC CT-3’

IL-17RB F:5’-CCT CCG AGT AGA ACC TGT TA-3’ 200
R:5’-GTC TGG TCT GAG TCT GGA AG-3’

IL-17RC F:5’-GGA CAA ATA CAT CCA CAA GC-3’ 192
R:5’-GAG TCA TCG GCT GAG TAG AG-3’

IL-17RD F:5’-TGT GCC TTA GAG CAG GTG TG-3’ 204
R:5°-TGT GCT TGG AAG GGA AAG TC-3°

IL-17RE F:5’-GGG TCT CTC ACATCC TGG AA-3’ 207
R:5’-CCT CAG GAA GGG AAT GAT GA-3’

GAPDH F:5’-ATC ACC ATC TTC CAG GAG-3’ 318

R:5°-ATG GAC TGT GGT CAT GAG-¥’

MIP-3¢, macrophage inflammatory protein 3-a; CCL20, chemokine (CC motif) ligand 20; GRO«, growth-
regulated gene product a;; CXCLI, chemokine (CXC motif) ligand 1; IL-8, Interleukin 8; CXCLS8, chemokine
(CXC motif) ligand §; MCP-1, monocyte chemotactic protein 1; RANTES, regulated upon activation,
normally T-expressed, and presumably secreted; IP-10, interferon-gamma-inducible protein 10; 1L-6,
interleukin-6; IL-8, interleukin-8; IL-17R (A-E), interleukin-17 receptor (A-E); GAPDH, glyceraldehydes-3-
phosphate dehydrogenase; F, Forward primer; R, Reverse primer
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1. Antibody array fi# ¥7

IDEELVELN-E NEBEEEEN A TNF-aC 4 BEM L, BET 07D A Ot 21T -

7. Human chemokine antibody array ClAlE CT& % 38 FIHD 7 £ I A - OF & HHIHIKE I K O TNF-ofil P4

OB % DG H 2 X 1123, BRI & el LT INF-ofillifRs TIZ AR v P RWEP 2R L.

MEFIITHIREIZ 33 T H monocyte chemotactic protein 1 (MCP-1), Eotaxin-3, regulated upon activation, normally

T-expressed, and presumably secreted (RANTES), interleukin 8 (IL-8), growth-regulated gene product (GRO) @

2Ry P AEEBIC K &2, TNF-afilJRRICER I AR v R A< B S =oiX GRO, IL-8, MCP-1,

macrophage inflammatory protein 1-f (MIP-18), RANTES Tk - 7-.

Phoretix 2D Evolution % A\ CE® L 72E 2> & MERIITHE & TNF-o il O 7 &0 A VPEA B % ik LTz,

1D 7r DA NI L2DOTOHDH ARy MEATEDIRKRZNWED, ARy hOHLEICHERH D H O

ZERAL, B TE 2 AR Yy bOHZFIR L7z, INF-afllifily, @\ 2 o7 EEAR ERRE2RBO €

A ANT TR TH -7 (K 2). INF-afillJglsD & > /X7 EFEA EA-31% macrophage inflammatory protein

3-o (MIP-30)) e b <, VT GROaw, IL-8, MCP-1, RANTES, interferon-gamma-inducible protein 10

(IP-10), Fractalkine DT > 7= (X 2).
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PARC MCP-2 |Eotaxin-3 POS
RANTES| MCP-3  |Fractalkine POS
SDF-1a | MCP-4 |GCP-2 NEG
SDFE-1p | MDC GRO NEG
TARC MIG GRO« BLC
TECK MIP-1oe [HCC-4 CCL28
BLANK | MIP-1§ |1-309 Ckp8-1
BLANK | MIP-16 |I-TAC CTACK
BLANK | MIP-3a [I1-8 CXCL16
BLANK | MIP-38 [IP-10 ENA-78
BLANK | MPIF-1 |Lymphotaction| Eotaxin
POS NAP-2 |MCP-1 Eotaxin-2|

Control

X1 Antibody array L7 € A D AR v HE{#

Antibody array [ 384 € 51 A L D F & HEHFHIE S L OTNF-o C4BF[EHIIE R O antibody array 00 [E[ {4 4 7~ 7.
POS: positive control, NEG: negative control, BLC: B-lymphocyte chemoattractant, CCL: chemokine (CC motif)
ligand, CK8-1: chemokine 3 8-1, CTAC: cutaneous T cell-attracting chemokine, CXCL: chemokine (CXC motif)
ligand, ENA: neutrophil -activating peptide ENA, GCP: granulocyte chemotactic protein, GRO: growth-regulated
gene product, HCC: human hemofiltrate CC chemokine, I-309: inflammatory cytokine [-309, IL-8: Interleukin 8, I-
TAC: interferon-inducible T-cell a chemoattractant, IP-10: interferon-gamma-inducible protein 10, MCP: monocyte
chemotactic protein, MDC: macrophage derived chemokine, MIG: monokine induced by gamma interferon, MIP:
macrophage inflammatory protein, MPIF: myeloid progenitor inhibitory factor, NAP: neutrophil activating protein,
PARC: pulmonary and activation-regulated chemokine, RANTES: regulated upon activation, normally T-expressed,
and presumably secreted, SDF: stromal cell-derived factor, TARC: thymus and activation-regulated chemokine,
TECK: thymus-expressed chemokine
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Chemokine Fold change Spot
(TNF-a/cont)

cont TNF-a
MIP-3a (CCL20) 162.39 » 8
GROo. (CXCL1) 9.91 o ||e e
IL-8 (CXCL8) 8.62 e[ e
MCP-1 (CCL2) 245 ees|0®
RANTES (CCLS) 2.16 ® sl® @]
IP-10 (CXCL10) 2.09 s 0 ||® @
Fractalkine (CX3CL1) 1.35

X2 TNF-cfllFED 7 E0 A 2 R0 B LR

1B IR 2 TNF-o CARF RN L 72 Rs D r B0 A o B N7 B

4 & Zantibody array TR, ZEEDBRO LN rED A L ER

9. Fold changeldPhoretix 2D EvolutiontZ THENT L 727 5 T, spotix
fEATIZ AV Tz antibody arrayDJESE AR~ b THD.

2. B TFRE

RIZ, antibody array C TNF-oflliIZ L 0 2 XV B ERBLEMER LT THEOrE0 A OB FHEL

£ % real time-PCR %2 CllliE L 7=. Antibody array Tl TNF-aC 4 BB L /=B D 2 DHIE TH - 72723,

real time-PCR Tl 2,4 3 L O 8 BE[E CORIFH 2 & (s - REFEEOHIE Z1T- 7.

7 TR TOTEDA L TOTHOREBIZEB W T Y TNF-alil OB R R EITERNER L -

HLTW= (K 3). TNF-ofilliiRs 77 € 1 A > PEA DS BN T - 72 MIP-3a, GROa, 1L-8 1% 2 B T 10 %
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PLEOBETFHE LA 238072 (X 3a,b, ¢). BIE B EA-FIEL MIP-3a, IP-10 35 L OF Fractalkine (3 4 If
MR —27 Tho7z (X 3a, f, g). IL-8, MCP-1 15 . (' RANTES XA ) 2038 iR B EH 2580 7= (K 3c,

d, e). GROaT 4 B[] CiEE R EARN W7 AME T L7228, 8 K THE L& L= (X 3b).

a b c
400 12 200
GROw 1L-8
w0
PR ° o 18
g £°F g
= = =
E m E 5 F E 10
[=} [=] [=)
2% =, B =
100 50
o+ _-
0 0 0
2 4 L] 8
d Time (h) e Tlmc (h) Tlmc (h)
?
£ _ * C 20
. | MCP- R L IP-10
5°r & 5"
= = =]
R S £
[5) o (3]
=50 = ="
2 E
E 5
-
o E 0
L] 2 4 8
g Tlmc (h) Time (h) T1mc. (h)
40 . e o
Fractalkine
aw [ [] cont
f5)
%ﬂ kkE . TNF-at
S w [
= *
k=1
I
| j
0 I 1

Time (h)

K3 7ENA s TR

TNF-a T2, 43 K USHFRIHILTE O MBI BT 2 7T h A Vil aF ORI HRER
ZoR . BRI RS L2 45V T eontrol B TNF-cufi[JAER C, BT L 7=, (*: p<0.05, **:
p<0.01, ***: p<0.005)

L. JEREHARC x4 D IL-17A D %

1. WBEMAEICRIT D IL-1TR 7 7 X ) —ORB

TBIEHIARIC A2 IL-17A OB FHE T D A0, BIEMIICISIT 5 IL-17R 7 7 2 U — (IL-17RA-E)
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DRI 2 FH~_ T BRI O 3 B2 S 3 L 7= total RNA % FIVW T real-time PCR #1772 > 7=. PCR i

a7 T a— A7 N ~ERKE) LT R 2 X 4 123 EAZICB W TIL-17R 7 7 2 U —2TORH

Zido iz (X4 4).

300 bp

200 bp
100 bp

Ladder  IL-17RA  IL-17RB  IL-17RC  IL-17RD  IL-17RE
(204bp)  (200bp)  (192bp)  (204bp) (207 bp)

X4 IBESMIIC B DIL-17RY 7 2 Y —Di#E a5
PCRF':%%‘Mldorl Green DirectlZ THuft L7 0 0 — A7)V CEKIKE 21T/ 7.

2. DNA microarray fi# 47

DNA microarray % T, WBEAIEIZ 3T IL-17A BB X - TRBVZE) T 2815 1 2 M0 T

L7z, AT 2 AT 72 o T BB a1 50,739 Bin 7D 9 B, IBEMBIC THREA L TV DB 71T 27,583 Eis

FThHhoT=. D 27,583 BinFD 9 b, MERNGEE L i L IL-17A I X 0 2 2L EB IO 12 UL FIC

REEE LB L7110 86+ Th-o7z. 1,710 BIE D 9 B3R ER L& E 1% 389 a1 T, 3

B LT BRI 1,321 B+ CTh o7 (K5). KRIZ, 1,710 A5 7 D gene ontology 731772~ 72 & 2

A, BEEA LEBB TR E0A o0 ER T, A4 " IA VEDOLES X —V H o RIS

NOMETREBOLNE. £, BERRD LEBETHTHE, LE7 2 — OB SNARIET RS

b bz (3K 2).
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10 1 Up regulated genes
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£ 389 genes
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Control (Normalized intensity)

<5 DNA microarrayfi#HT
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#2IL-1TARRMIC & 0 RIS L 7 i w7 gene ontology 7348

Gene Symbol Genebank ID Fold Gene Name
up-regulated

Molecular function
Chemokine activity
CCL8 NM_005623 51.25 chemokine (C-C motif) ligand 8
CXCL1 NM 001511 49.84 chemokine (C-X-C motif) ligand 1 (melanoma growth stimulating activity, alpha)
CXCL2 NM_002089 38.77 chemokine (C-X-C motif) ligand 2
CXCL3 NM_002090 35.88 chemokine (C-X-C motif) ligand 3
CXCL8 NM_000584 24.65 chemokine (C-X-C motif) ligand 8
CCL20 NM_004591 15.72 chemokine (C-C motif) ligand 20
CXCL6 NM_002993 13.00 chemokine (C-X-C motif) ligand 6
CCL7 NM_006273 11.10 chemokine (C-C motif) ligand 7
CCL2 NM_002982 2.95 chemokine (C-C motif) ligand 2
Cytokine activity
AREG NM_001657 332 amphiregulin
NAMPT AK023341 3.03 nicotinamide phosphoribosyltransferase
BMP2 NM_001200 2.96 bone morphogenetic protein 2
NDP NM 000266 2.83 Norrie disease (pseudoglioma)

Cytokine receptor binding

CSF2 NM_ 000758 17.62 colony stimulating factor 2 (granulocyte-macrophage)
L6 NM_000600 17.19 interleukin 6
CSF3 NM_000759 12.62 colony stimulating factor 3 (granulocyte)
LIF NM 002309 5.70 leukemia inhibitory factor
ILIRN NM 173843 2.72 interleukin 1 receptor antagonist
IL1B NM_000576 2.62 interleukin 1, beta
Growth factor activity
NTF4 NM_006179 7.22 neurotrophin 4
NRG3 NM_001010848 5.55 neuregulin 3
Growth factor receptor binding
EREG NM_001432 3.18 epiregulin
FRS3 NM 006653 2.86 fibroblast growth factor receptor substrate 3
FGF5 NM_033143 2.67 fibroblast growth factor 5
G-protein coupled receptor binding
ADORA2A NM_000675 4.16 adenosine A2a receptor
RTP1 NM_ 153708 3.37 receptor (chemosensory) transporter protein 1
PDE4D NM_001165899 2.17 phosphodiesterase 4D, cAMP-specific
Receptor binding
EPHA7 NM_004440 4.88 EPH receptor A7
ICAM4 NM 022377 2.77 intercellular adhesion molecule 4 (Landsteiner-Wiener blood group)
STC1 NM_003155 2.73 stanniocalcin 1
CD74 NM 001025158 2.58 CD74 molecule, major histocompatibility complex, class II invariant chain
HILPDA NM_013332 2.30 hypoxia inducible lipid droplet-associated
EFNB2 NM_004093 2.12 ephrin-B2
DOK3 NM_024872 2.07 docking protein 3
PTPN2 NM_002828 2.05 protein tyrosine phosphatase, non-receptor type 2
Down-regulated
Molecular function
Signaling receptor activity
HNF4A NM_001030004 -5.42 hepatocyte nuclear factor 4, alpha
CASS4 NM 020356 -3.21 Cas scaffolding protein family member 4
NROBI1 NM_000475 -2.51 nuclear receptor subfamily 0, group B, member 1
NRI1I3 NM 001077474 -2.05 nuclear receptor subfamily 1, group I, member 3
Transmenbrane signaling receptor activity
TACR1 NM_015727 -97.28 tachykinin receptor 1
CD3E NM 000733 -66.90 CD3e molecule, epsilon (CD3-TCR complex)
ORI12D2 NM 013936 -66.54 olfactory receptor, family 12, subfamily D, member 2
OR13J1 NM 001004487 -64.29 olfactory receptor, family 13, subfamily J, member 1
LILRB5 NM_ 006840 -57.98 leukocyte immunoglobulin-like receptor, subfamily B (with TM and ITIM domains), member 5
OR52N2 NM_001005174 -54.24 olfactory receptor, family 52, subfamily N, member 2
TAS2R40 NM_176882 -52.34 taste receptor, type 2, member 40
TAS2R4 NM_016944 -12.98 taste receptor, type 2, member 4
CHRNA7 NM 001190455 -9.25 cholinergic receptor, nicotinic, alpha 7 (neuronal)
TULP1 NM_003322 -7.60 tubby like protein 1
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3. Signaling pathway &7

IL-17A BIPLIC X 0 S BIEE) U 723815 -8 & IPA % FH\ > C, signaling pathway/7y - VB &2 et L 7.
IL-17A @ cannonical pathway % F R L7z & Z A, IL-1TARIKIC L 0 ZHDO7rEh A4 > ORI EFNRBD 5
iz (X6). £/, IL-17TA DL 74 —TdH 5 IL-17RA 1 L OV IL-17RC I IB AT IZ 35\ CTHEH YIS B
ZR, IL-17A 12 K 2 BIE TRBEEIIRD bivie -7z (K 6a). IL-17A 12 L 0 BB EH 2380 7281
FREO S FRIMEAAEN TIE, NFxB 2.0 & Licxy U= BRI, 20Xy U —7HIZIL-6

RTENA DR D LI (X 6b).
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IL-17 and Rheumatoid Arthritis

IL-17A levels are increased in the synovial fluid of paients
with rheumatoid arthritis and osteoarthritis

Extracellular space

Cytoplasm DT T\\ RA synoviocyte

YZZITTTIANNS

VAR

Y ITITRANN

//’”/Z'/””‘ A\
’ T\

T

\

Nucleus

] Monocyte
Cartilage fiémage migration

(@)

Complex
Cytokine/Growth Factor
Enzyme

(
v
\V

) Group/Complex
Kinase
Peptidase

Transcription Regulator
wj Transporter

(_) Other

— direct interaction

— = indirect interaction

6 IPAIC K DIL-17TAY 7 F Vit KOV FRIMHE R v h U —7

IL-17ARC L 0 SR T U 7= 8 s T RE OIPASRMNTRE B2 9. R D 7 — RIZIL-17A
WEOVFEBREF LEBETER LTV,

IL-17A ®cannonical pathway (a), 3 & Oy FEFEA R >~ R U —7 (b).
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4.1L-6, MIP-3a, GROq, IL-8 ORI B 5+ R 5

DNA microarray f##T 3 KX O signaling pathway f##T 13, IL-17A 4 KO A ThH 72, £ 2T, FBEL L

H 237~ 1L-6, MIP-30, GRO0F L TV IL-8 122U T real-time PCR V£ % A\ TR A& (G I BL 2 HE L

72, VBIEARAOIC IL-17A % 2,4, 8, 12, 24 BEMIVEH &, RIS & ik U=, & Of5 5, IL-6, GROak L O

IL-8 DEAn TR BLEIL IL-17A HI 4, 8,12, 24 IFRIIZB W THEIZ LA ZRO 7 (M 7a,¢,d). £z,

MIP-30D &5 F- 56 F B 13 IL-17A Hl74 8, 12, 24 BB W THEIC LH 2380 7= (X 7b).

180 MIp-3e
150 +

120
90 |
60 |

30 F

[L-6 expression (IL-6/GAPDH)
(]
S
T
MIP-3a expression (IL-6/GAPDH)

S+ o+ o+ o+ IL-17A -+ -+ -+ o+ o+ IL17A
2h 4h 8h 12h 24h  Time 2h 4h 8h 12h 24h  Time

(a) (b)

140 ' GrOa

120 ¢
100

(=2 -]
L=
T T

i
=)
T

IL-8 expression (IL-6/GAPDH)

=]
=1
T

GRO« expression (IL-6/GAPDH)

I
S+ -+ - - 4+ - 4 IL-17A -4+ -4+ -+ o+ o+ IL-17A
2h 4h 8h 12h 24h  Time 2h 4h 8h 12h 24h  Time

(c) (d)

=]

%7 IL-6, MIP-3a,, GROa, IL-8 D #RFEHE {5 T F8 B

IL-17A T2, 4, 8, 12, 24R5[E] I & VB RFAR AR 24T 72— 7= A5 IRp [ CHEERIPERE & BRI T b &
iT-7.

Mean + SD (n = 5), **P<0.01.
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5. IL-17A FIIS R R D % X7 BEA

IL-6 [X RA Z XU & L THEIREORIERERKICIES 535, REN2Y A FIA 2 ThD.

IL-17A FEIEBSHIC BV T IL-6 OBE BB EH 2O 0 n IL-6 DX X7 EEABEORIE

ATl o 7=, BRI 1, 10, 50 ng/ml D IL-17A % 24 FFREIVEA S8, BEREEE L e L2 & 2 A, IL-17A

DOPEFEARIFHNT IL-6 X X7 EREAERO EF 25807 L2 L, Ing/ml O IL-17A TIXAEREITRO D

Nishot- (K 8). &IT, 10 ng/ml @ IL-17A % 4, 8, 12, 24 BERIVEA S, MEFRNGEE & b L= & = A, B

MRTFINC IL-6 & X7 EREAE RO R 25807 (X9). £72,3 A O8R5 BHE ) HEEL L - B

IZENZERN, 10 ng/ml D IL-17A % 24 BEEA SH72 & 2 A, £ TOBRBEMIEICIE O T IL-17A FIEIC LV

IL-6 O & /37 G BITA BIC ER- 2389 7-(K 10).

5000 T
* %
4000 1
w
% hk
= 3000
<o
=
=11]
"
o 2000
—
—
1000 F
. — ]
0 1 10 50

IL-17A (ng/ml)

B8 IL-17A¥ESE & IL-6PE4 O BIf%
MEIEANAEIZ 1, 10, 50 ng/ml DIL-17AZ 24F/EH S, IL-6D % > /3 7 HpEEA B2 RIE LT-.
Mean £ SD (n = 6), **P<0.01.
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2000 [ .
1500 |
2
©
Q
S
% 1000 |
&
\? ok
=

500 T

0 N
IL-17A -+ -+ -+ S
Time 4h 8h 12h 24 h

(X9 TL-17ARIC K 2 REEFAVIL-6 7 L /8 7 B FEA &
1B EHIAL L2 10 ng/mIDIL-17A %4, 8, 12, 24FRFRAVE &4, IL-6D & /3 7 EpE A S 2 E L7z,
Mean £ SD (n = 6), **P<0.01.

5000 »
1
4000
@
% Aok
o 1
o 3000
= =
“BD
& * o
o 2000 S
:1' B
1000 |-
0 T =]
IL-17A - + - + - +
T™IJI1 T™I2 T™MI3

10 IL-17ARIBIEREMIARIZ 351 DIL-64 /3 7 EREA H

34 D HTe B B LRI L7236 O AL, 10 ng/mlDIL-17A % 2405 /EH] & IL-67E4
BEERE L.

Mean £ SD (n = 6), *P < 0.05, **P < 0.01.
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6.IL-6 FEAEITHBIT B IL-17A ¥ 7 F NV IEER K

Signaling pathway fiEHTIZ T, IL-17AIC KV FFEIN DL DY A P IA VIENFkBEZTLTWNDH Z LR

RIS T, £ 2T, AILIL-17A DN IL-6 Z 8 T 28123 1F 5 NF-xB IETELRRE IZ OW TR 21T

72 o 72 IL-17A F% A 1772 9 AiTlZ, LY294002 (PI3K inhibitor), (5z)-7-oxozeaenol (TAK1 inhibitor), 3 &Y

PS-1145 (IKKp inhibitor) Z{EfH X¥7= & Z A IL-17A R & LRk U, TL-6 D FEA B OWD 358D b7z,

— 77, IRAK-1/4 inhibitor fEFRF TIX IL-6 O PEA EJNTFRO Lo Tz, £z, IL-6 PEA &3 LY294002

T 48.1 %, (52)-7-oxozeaenol T 96.6%, PS-1145 TIE 37.0% D/ 2R 7= (X 11).

1500
*
R
1200 i ok
=
o
2 900 [
f
= 1
B L e e
< 600 J
— S
= s
300
0
IL-17A - = + + + +
IRAK Vi inhibitor - - +
LY294002 - - - +
5z-7-oxzeaenel - - - - +
PS-1145 - - - . B "

11 IL-17 AR R B OIL-6 EE A I B 1T 5 & — PR E R o f28
IL-17ARIE 21T 72 2 Bils, AP 2 VR S IL-6 0 pEA B A2l LTz,
Mean £ SD (n = 4), *P < 0.05, **P < 0.01.
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=5

I.TNF-af B EEMRBICB T2V A4 MM VEAE

B v DB B E T A I O & s - R BT ClX, TNF-ofili4EE OB+ R EHR R r e A v

MWL GFENRTWE Y, 220, &[EIE47E A antibody array & FV T TNF-ofll VB ESMMEIC 3515 5

FENA VEABRDRFEIT o 70, RUFFEICH W72 AZ 1L vimentin, prolyl 4-hydroxylase, HSP27 % %

B L, HLA class ITHUROFEEITFED T, REHF LG AW oER e -SRI Rk >

WTOHE 2P LIEPI LT,

Antibody array (ZBLEZSL < OFENHRE INTEY, PEOY VTNV TEL OX X7 E % RFFICHIE

AR TH D120, < OB THH SN TV . S EIOBIZE T L7- antibody array 135 3T D5

2 X FOERME L EEERHER I TS P TNF-ofill B8 AL Gl MIP-30S D 7y Eh A v ¥

VR BEPEARIT AR D EFT 5 L WO MENH 5729 ') antibody array Tl TNF-oC 4 B R )35

LB 7 A HOWCHIE Z4T - 72, A a7z antibody array OfE 5 38 F¥E D 7€ 0 A > NHIE T

72, BT, INF-0lilR Iy A U DREL EEEN TS Z ERHEEHICHER TE 2. HENE

721 T2 <, BEEAT 9 72T Phoretix 2D Evolution % /=, E&E/LIZH 7V, antibody array D AR > |k

B —TIENES, O 1O T T A T 220D ARy MEICEND RN T EIA DT — 4

DHEEFIMET L7 —2 L LTRIRLZ., 61T INF-aTEAEDOHEMAZRO N TrENA U

M TH o7z, RA B OTRIEHRMES G, i ARRHESF I X O E N RCHIIE © TNF-afili#F > DNA
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microarray AT G FHEBLEALIC 7 BN A U RZ W E DHRENRDH 530 LT, BEMKEIZ TNF-ofl]

WMIZ Ko THADTr T4 V3B E EH G Z EARBEINTZ

Antibody array Tl 4 FERJHIBLEF O A DORE TH > 72D T, B FHEMNT TITREFMIZ 2, 4 B L8

BER] TNF-o CHINE L 7=, @inF3ELEH D/ % — 1% IL-8, MCP-1 3 L O RANTES XAk AY 722 8 n1- 58

W EH A%, MIP-3a, IP-10 3 X O Fractalkine 1% 4 B¥[l] 723 B°— 7 C, GROalT 4 BB ClEfzF BB L AR

WD ST AR UE ER 2380 72, TNF-afllSis A Tixr &0 A LIS IL-1BFEOM DY A+ A

VHEAIND. FEIA VBLRTOEA EHOMKECH ERIZIX, TNF-afilifiz k- CTELA SN Mho

YA NIA DD DOFEO N RIE ST,

FEIA L T-16 kDa D43 /37 E T, N Kimflizdh b 2 7 2/ BEEKEF—7 T CXC, CC,

CX3CEBLVCHD4->DY T 77 IV —ICHHINS Y. 4la & Ry G R L B s TR 2 E

= 7 FEED & A 1%, MIP-3a, MCP-1 B8 X O RANTES 1% CC & 4 1 12, GROa, IL-8 8 L OV IP-10

1% CXC 7 5 A /1T, Fractalkine 1Z CX3C 7 E 0 A VIZHEIND. ZOEEIL, CCHrELA ITFICH

B, CXC 7T A NI FITHFFER, CX3C T A VIZFIINKMoOREERS L OVEEE2FET 5. S5

N KiftlZ ELR (Glu-Leu-Arg) £F—7% 12 CXC 7 EI A IMEFHEICHEHET L EHESINTEY,

GROaE L ONIL-8 28 ELR EF— 7 24T 5 ). F7-, MCP-1 b M55 PN FJIE 2358 S WS #i4 4 5] &

T enbhTng ™ el 02 L0 REMEMIIZREE L, REVE U 7= 285 MR 1L 48 M

AR HA D BLOVENEES YO AT DL OWMEND D, KIFLOFEED D, TNF-ofil Vg Ik i
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WCEDBEAIND FEITA 0L, ID BE OB 2 RIEMEMIEORE R X OEMILE oA I ES

L, EOICRIEREOHIEIZEET S EE 26 d (K 12).

Tissue Disruption
Cytokines

P / *’Radical oxygen t
TNF-a WV

Matrix metalloprotein
. > a etalloproteinase

* . @ Inflammatory cells

\Maturation
gl

Chemokines o. o Angiogenesis
() O.

hemotax1s

Capillary vessel

Synovial fibroblast

X12 (BB 1T HDTNF-0D

AR, U = FPERIEI 2610 38 C TNF-ad il K 7 & W 2 1B E A T T b 4D & 512, TNF-ad

K TH A TNFR 1 2= 5 & IL-8, RANTES 35 L ONMCP-1 DR BN DT 25 L OWERH L P, —

0, BHEiRET N~ AT, MCP-1 DL 7 X —ZxtL, fir T4 v 7% —HUATHSD MCP-1

(9-76) ZHWTWFZER RSN TWD P A%, HREHKIZIB VTS ID BE OA-TMI HE O B %5

RBOWBIRIEE LT, 72U A  OEEZMIFIT2RROMBEOMREELE LN,
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II. BEMRIZH T 5 IL-17A O %

ITEOMFZEIZ LV IL-17A IZ RA O X 9 72 H @ Z %R BB X OB MERIEME BICB W TEHE &S % Ff

DT ERREEINTEL. ZZ2C,IDBLVOA-TMI IZEBIT 5 IL-17A OEEZ B L. ID b L 1%

OA-TMJ B X 0 £ L 72 VB AR 2 IL-17A THIM L, BIa F RN 21772 > 72 12 LIz, 1B

MNIL-17 VT FNRIZEOREBERDIL-ITIR 7 7 2 V=2 L TWEINEINERHELZE 2 A, BIE

FIIZFB VT IL-17RA-E & T D IL-17R ORI Z R 7=, ITFEOMFSE TIX IL-17RC 1E% < @ splice variants

EHLOIERHEIN TS Y RIFRICE VT, IL-17RC D75 A ~—IZ2OW T NCBI D7 T 2 ~Mi

RuELTI2-72L Z A IL-17RC L DHHFEMEEZ AL TWVE EWIHIFERAZE TS, X4 OESIKENME T,

IL-17RC @ PCR EEMIZ 2 DD /N RIRFEOH HAVDH DY, ZAUZ IL-17RC @ splice variants T & % AIREMED /R

e X7,

12, DNA microarray fEHT % 35 Z 72 o 7= SEFIIEE O MR & bl U IL-17A BIBE AR IZ B8V T 2

UL EORBEE 25RO T2 85713 1,710 Bin 2o 7. £7, IL-17TA I XV BELH) LB FiEE

IPA ~7 v 7a— RL, AWFiiel SOV R AEEAZBRTF Lz, 208, IL-17A 12 & - THE

EE) L7722 < OBET1E “inflammatory response” X° “immunological disease” BHiHE{n I FE S vz,

Z LT, 2 AMKOEELTERAICEEG T 5, 7ENA L A== 7 I =R RN=%2%H

7=, ARWF7E i, BB EHEDOE LV GRO, IL-8 35 L T MIP-30lZ DU THREFRFIE R 1~ Bl % real-time PCR

HEERFHWTHE L2, IL-17A 12 X 5 GROq, IL-8 3 L U MIP-30D E{5 IR FF-13 24 BR & CRke L €
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U2 IL-17A 1 RA OJRFEIZ AT 38\ THRIEME M E 4 oD Ll £

BlzfFoZ tngEsNn T 5
JEMERIE X PR I LB 2 TIiE S 5 A3,

RIEMEY A b T A L ROMa s 2
EMB,

Ho Rz EE T D 2
WEBIEMREZ S EEZFEEZALNTVD

JEMERIIIE ID BE O MR X O T
Bt SN TV E7® T L 17A IFEBETE I\ T EIBEE A Bkl %38 L

RIEFEICHE LT
5T ENTFEBENT. —H, MIP-3oUTIL-17 2 FEET A ThIT #FE T 5 Z ERREEATHE Y. &5
MIP-3aulZ L > T S iz Thl7 [ Z5ERIEE O M ERALRRIZ I W T ILITA ZHINEETWnbH EE X HN5.

BRI OO 1L-6 ORI n T- 38 1T real-time PCR 75 T IL-17A Hli41% 4 I H6 24 B = TR &
O ERANBED NI,

F 70, IL-6 7 N7 B pEA B IR RUEAERY 3 K OV IL-17A O EARAFIC

L))
72, SIS IL-17TA L D IL-6 Z 37 gpaA & ERIE, 3 4 0 /BE XD SREL 2 iEEMa < Tizkun
TR -,

D B AT IL-6 13 RA B OWIR T il CRit & s 2 & %Y IL-6 13 E Mg R IC B 59 %
Z s ) RA OEREEIC BV C R

EHSTNAZ ERFEI TS 3 F7- ST IL-6
2 CD4 B THIR D Th17 ~DSb~BEEH L TW5D Z LRGN IL-6 DEIEMEL ¥ 7% —DOHikIL
RA DR L L TR E2 EiIF W5,

PHEHEIFEIE T ID B LN OA BRE DR TIXIL-6 N EH L T

WA ERHEIATNS &P Lo TIL-17A IXIEEMI D 1L-6 % 5 &85 2 L12 L 0 SEEIEE
SER X OVERHEIC 53 2 Al RetE R S vz,

I:I

rEAA R IL-6 DFEBLIT signaling pathway fENT 5, G & LT NFxB OJEMALABEE L TW\WD &3

Z5ND. IL-17A DL ¥ 7 #—[TIL-17RA & IL-17RC OD~F 2 2 A TH Y 0 72 ha o F&
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T NF-kB OIEMEAL 2 FFE T 2 2 L B3 @E ST g %D IL-17A 12 & % NF«B i&MALIE, IL- 185 L Ot

TNF-a® NF-kB IEMALIREE & —HH DO V' F MR FE ML TVDEZZ 5N TS D FxiTll

AT, IL-1B35 & OF TNF-ofll B4 H BRI 35 1) 2 WG R BURIT 21T 72 > T 0 PO IL-17A 1T X 0 %8 L

AT HEETFOLITIL- BB LR TNF-all KV B LR T 285 FLHBEL TS, £Z T, IL-17A D

@

NF-kB JEPEALRR G &2 A9 5 7260, IL-17A FREIE AL O 1L-6 FEAIZ 31T D NF-kB {5 2% I FH 2 3K

REMFT LT, T ORER, IL-17A RIS A IZ 35T LY294002 (PI3K inhibitor), (5z)-7-oxozeaenol (TAK

1 inhibitor) 35 & TF PS-1145 (IKKP inhibitor) T IL-6 [H5E Z 388 7273, IRAK-1/4 inhibitor CIX[HEHE %27 72

Motz ZD7) IL-17A O 7 F IMEER T IL-1B & [FA£IZ TAKL B X O%F O F i NF-xB i& MR

BAMLTNDZ ENREBEINT. £7-, TNF-a® NF-kBIEMELRREEIZ PBK/AKt > 7 F L2 L TWA =

ERWAE SN TEH Y Y IL-17A IS IEHED Tl LY294002 (PI3K inhibitor) (& - T IL-6 FEAEIZIL T L

722 £ 5, PI3K/Akt > 7 F /v B E LTV D Z & MBURIB X472, PI3K/Akt & 7 Vi, p53 ORLE,

Bak/Bax WiEE T 57 AR h— AB L WAP-1 OIEFEMALELET S Z & T, MROEFICEEL TS Z

ERMEEIN TS P F7-, TAK] FLES T IKKBPLESE LV & X 5103V IL-6 FLEEH 4RO 7.

TAK1 > 7 F /VIZ NF-xB OIEMAIZ N 2, MAPK & 7 LR & 72 B > 7 F AR ERIE L BE L T 5

TERMEINTVDS P LLEDZ LoD, BBV T IL-17A 1X NF«B AMC b D~ 7L

R 2 L, IL-6 OFEAEICBE LD Z AR SN (1% 13).
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IL-1 IL-17A

TNF
Cell membrane

IRAK 1/4 _inhibit | —gwmedVi D == > @

inhibi RRAK 14 ’ ' TRADD
inhibitor e H
J / 1\ g\
=,
LTRAFG s PS-1145 v % v
’ S-
04
AR -
= 7 LY294002
(5z)-7-0xozeaenol ﬂl@ —EE ; ) \
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z" AY
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NF-kB
|

& Nucleus
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Inflammation

13 MBS T HIL-17TA Y 7 F I G E R O

PHRAETR B IE RIS B 1T D IL-17A DR

214 1T, RBFZEORE RS, IL-17A 133 & LT NF-«B #%
BENLTIL-6 T ENA 2R LRSI RPN -T2 BHRAEF LI IL-6 07T A

1L, IDX° OA-TMJ D ¥ AR IC 31T 2 2K A MERDFEAICEE 2 RE 2>t n3Ex2 b5, ko

Z &M, IL-17A 13 ID X° OA-TMI (25T D RIETFRE DT -CTLHEIZ ZF 5 L T\ D Z E VR S 7z,
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AAFZE CIEBABET O RIER RERE N D SR 2 B #9IZ, IS TNF-a % 7213 IL-17A THIELZ1TW,

HBFRIO TS SARAT 21TV, BUF R R 137

1) Human chemokine antibody array CRIECTE 5 38 FEHD T E A D H 5, BRI & ik L C TNF-a

RS, B8N ONT=TEOA L TEETH o=, D95, INF-ofiliEkEo % X7

e ERFRIFI MIP3an ik b <, W T GROo, IL-8, MCP-1, RANTES, IP-10, Fractalkine ®J[ET

Hoim.

2) Antibody array ¢ TNF-ofllJ{(Z & 0 % X7 EFEE R #E % Med8 L 7= MIP-3a, GROa, IL-8, MCP-1,

RANTES, IP-10 35 X O Fractalkine i&{s 18l & 1% TNF-afiliIZ L » T EH LTz,

3) VBMEAMAL T, IL-17R 7 7 2 U — (IL-17RA-E)D T X TO R A D 7=,

4) DNA microarray f##T DR, 27,583 AR T- D 5 6, BERITHRF & L U IL-17A BIBEHC K0 2 500 BFEHL

LE) LB L710 BlnFCThole. 205 BIBL LA LIBIR 13389 Bin T, ¥BEA L

ElEF1X 1,321 @z ThHo 7=,

5) Signaling pathway AT DFE R, IL-17A 2 L D BB LR 2RO BEFIZIXIL-6 704 U BRHY, Z

D OB T OFBIEENTIEL NF-xB EG RO E2358D b7,

6) TEMEHAE CIZ, IL-6, GROoES L OV IL-8 D IE s Bl IL-17A 13K 4, 8, 12, 24 FEfHIZ B W TElis 1

REE FHZRO. 72, MIP3aDBEGFRBEIT IL-17A i 8, 12, 24 I W TELE ¥ E
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ERERDE.

7) VBB TIE, IL-17A D EEEIFHINT IL-6 Z > R 7 EHEA RO LR 23D 7=. F7-, IL-17A # R &

TFHIZ IL-6 ¥ N BREATD ERH 238D 7.

8) LY294002 (PI3K inhibitor), (5z)-7-oxozeaenol (TAKI inhibitor), 33 J OY PS-1145 (IKKp inhibitor) % 1EH &

H7- & T A IL-17A B & Felik U, IL-6 O PEA B OB 2338 5 7-. — 77, IRAK-1/4 inhibitor 1F I

TIX IL-6 DPELEERNIFRO Lo Tz,

PLEDOFER DS TNF-a° IL-17A 13 & FEEBIEIEEAAIC BN T A M HA R0 T A VEDORB %

ERESEL LT, BEENORIEREZ KRS S L HEE ST

AL, Z2EIHR 1 THUET LA Z 72 TNF-ofillif b b sAPSE IR IR O 7 & 70 A BEAEMRNT ) B

PHRE F MRS, 2014 B XY, 25 ik 2 [Gene Expression Profiling of IL-17A-treated Synovial Fibroblasts

from the Human Temporomandibular Joint] Mediators of Inflammation f8#{ 7 /&, Z £ & H7-HLDTH D,
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