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R A AFG A CCL20 gAIE &3l

o] u
-

54 224 239 (Ankylosing Spondylitis, AS) ZHF#dd] o

o\

A AFA Astolth, ASY FQ HWelo® tFEa 9 HE T 17 (Thl7) AX
F&4 F shel C-C ARI 84 6 (CCRE)L C-C REH A R7Iel

21 7+= 20(CCL20)T} 35 28-S

of

B ALE 9% RAR o¥S fFrdtu
orelA etk ek ASelA CCL209 &) 7de & Seld oA gonz

= dTeld= CCL20 AIZE ASollA whd 5 B & JA A= G392 Q1A]

g 2 3 Zx g 93] M x(PBMC) 2 &) 3] M (SFMO)E
73k g2+ (Healthy control, HC) ¥ AS 3IA} 2 HE o] ALt H. d5A
Aol E7RQI A MEE FAE A4S AMESte] A HSler, CCL20 % IL-
17A°] <+*]+= ELISA(enzyme-linked immunosorbent assay)S 3 S H

t}. Recombinant Human MIP-3a (CCL20) (h—-CCL20; 300-29A, Peprotech,



USA)¢+ Human CCL20/MIP-3 alpha Antibody (h-CCL20 BL; MAB360, R&D,
USA) F7}F of o] & [L-17A9 HdS FAXEA S T3l gRlsidla,
Transwell migration assayE &3 CCL207} Thl7 A3E2] o]&d vXx+= F&
S skt SKG w92l curdlang FY3e] #EFS FEA7]3L mouse
CCL20/MIP-3 <3} 34 (m-CCL20 BL, MAB 7601, R&D) *+ PBS (Positive
ControD® A glgh & dhig gl dbylet fdo] B 5o A4S #Fste] A
2 sl

Az} [L-17A A A¥e HCI AS ¢ PBMColM BT AS $hxle]
SEMColl A dA3] =A HdAFJAt. 2o wpeh &1s CCL20 #d Axe] wl
=% HC % AS %79 PBMCeA KT AS $k2te] SFMCelA A3 HA 1
Ebytth CCL20 v of Fo] we [L-17A9 AAS 913k A3 CCL20 =&
A= CCL20 H] Hd AlxHu dA4%] & IL-17A9 AAPS B h-
CCL20%F h-CCL20 AAlAle] F7F of Foll @& IL-17A ¢34+, h-CCL20
oF A wlFAl HCZ AS 32} PBMCOlA] IL-17A9] 5718 HQlal, AS 19
SFMCE h-CCL20 <A<} A wjgsials o IL-17A9 #arF S ).
CCL20°] <Jgt AxE o]FS Blst H3ea dAHA Axe o5 AS A}

o BHelg wAe] /RS o

N

FE S7veti ot IL-17A A4 Alxe] o
S h-CCL20E wjAel H7Hll<s ol 74 S7hskin. =3k, AS X = nf
2o CCL20 SAAIE FoAdls o 2 drhe o) 7)ok 5ol #+9

A ZHAaE AT

i

A8 2 AT4T, ex vivo APEY oy FE EES o] &3 in vivo

Ao M= CCL20 oAl Al #d Aol Fasqltt. o= CCL20<

12

A7k AS






A&

| B

4 (Ankylosing Spondylitis, AS) #F#4 % (Spondyloarthritis,

i
iy

SpA)el &3Hs W @A Aotk Az We FYS Sgow ), 9F

A A Aoy A T3 22 e 9S4 AeS FWer|=E v [1]. ASY

om [3] ASe ¥le =z Thl7 Axete]l AyAdo]l =9=a v 53] Thl7

Mo A F=2 AR AIYA Alo]EFIRIQI Q1HFZ 17 (Interleukin 17,

7+= 20 (Chemokine (C—C motif) ligand 20, CCL20)= "Xt )t 7}3l
S 7R o CC AR 484 6 (CCRE)2L] 2SS F3) %4 A
Xo| gkS m it [8]. Thl17 Al¥EE CCL20E waldly 19 4842 CCR6

EE R v (9]0 A BAEES ddS I8E Aol W= Thl7 Al

= 7MA = A AlE Thl7 AEQ] 384 S f28t A58 A7+
AdE B} [9, 10]. 28 o] @3] ASelA] CCL209 Hgto] thal A= H

S8},



walbA] Ao Qb wx " w3l A X (Peripheral blood

mononuclear cell, PBMC)e} &9+l @3l A 3EZ (Synovial fluid mononuclear

o
@
2
wn
Bl
=
C
AE
>
D]
o
o
=
o
P
2l
i)
o
)
ofo

st Th17 Al &Adst 3 2o of

3l CCL209] ¥93S Hristal, Wx Bddo] = AS Ao A CCL20 YA|=



1. 4794

B o= HC @ AS A2 %E PBMCS SFMCE ¢do] A3

o
™
Og(:,[‘
ol
el
¥
o

TEE IAPAe] ATEATH 5L Table 19 fofso] Slvh & dA7E

= gy quses wan Ayt (CNUH-2011-199).

2. AX A=

PBMC ¥ SFMCE #&3 F, 10% AHo}d % (fetal bovine serum, FBS;
Gibco BRL, USA) % 1% #HUAA = 2ESER]L(P/S; Gibco, USA)=
g3k RPMI 1640 wiAlol AEAIA 96well Wl Felo]Eo] AEE 1 x 10°
cells/well®] HE2 #5313l th Al3Zo| Recombinant Human MIP-3a (CCL20)
(h—-CCL20; 300-29A, Peprotech, USA) 200 ng/ml %=+ Human CCL20/MIP-3
alpha Antibody (h—-CCL20 BL, MAB360, R&D, USA) 5 pg/ml & A glstar, T
A3 F8A(TCR) A=A¢] Dynabeads Human T Activator CD3/CD28(11131D,
Gibco, USA)E AH&ste] SASIAIZ F 244%F &< 37°Celd 7k5%E CO:q

Qulo) o) 4 uh ¥t et

3. FAIE ¥A3 ELISA
PBMC % SFMC9 3xW-& anti-Fixable Viability Dye- eFluor780(65-0865-
14, Invitrogen, USA), Pacific Blue-conjugated anti-CD4 (300521, BioLegend,

USA)®E GAEGY, 1d g8, AXE Az, 12483tal Cytofix/Cytoperm



dEHor  FEIAIA  APC-conjugated anti-IL-17A antibody (512334,
BioLegend, USA)¢} FITC-conjugated anti-CCL20 (ABIN192397, antibodies-
online.com, Germany)®Z AX U |A& Pt AlEZ #2492 Flowlo
Software (BD, USA)& 2] = it}

HC#} AS $x}, ¥ &4 #4A (osteoarthritis, OA) 4} &3 W Fulolo
A CCL209Y == HlalE 93] Human CCL20/MIP-3 alpha Quantikine ELISA
Kit (DM3A0O, R&D, USA)E AH&3sted 7bshglal, OD= 450nm= A4+

SpectraMax® M2 (Molecular Devices Corp., USA)°l] 23l 7]=% At}

4. Transwell Al o]F £4] (Transwell cell migration assay)

CD4+ T AE+= AZFAA < A A wa} CD4+ T Cell Isolation Kit, human
(130-096-233, Miltenyi Biotec, Germany)E A}&3le] &4 Aed] <)
PBMC °l| M 2] = 1t

Transwell Z#°]E (5-um pore size, Costar, USA) 35 chamber o] F8%
RPMI 16405 Y, #2l¥ CD4+ T AXE Transwell ZZolE 4
chamber ] 1 x 10° cells/well ¥=2 EF&Act & chamber F3
mjAlell ZF 2o el HC 84 (200 pl/mL), AS #2ke] @3 (200 pl/mL), AS
gzte] gkl (200 pl/mL), h—-CCL20 (200 ng/mDS A 3st9x, Hla s 93
flof vl 2713 9 =l h-CCL20 BL (5 ng/mDE A 3dtaL 37ColA
90% Fot wigdslArh o wW, SAUET o PBS (200 w/mL)E A3
Z718 AFEET ol E Al¥EE APC-conjugated anti-IL-17A antibody =

AASE & Neubauer chamber 2 FA4X EA7|2 AGsFa [11], AlxEQ



oF At 7 AR, Y EE Buee] £ dol 0B AL 52
PBS o &4 3ol o]&d AEe] 2 tpiro] ALEGOn, Thi7 Ml olF
A gz CD4+ Al 29] ol A= Atk S A [11]
5.AS A RddA #EA T4 A F

BALB/c #l7de] &7 SKG vh-25 A7t AHgsiglen, Be 492 =

el L ARSI E e <9l (CNU IACUC-H-2022-13)& wWol 23 5%
EAW, Ades #y 2 AR A Xl wet =3

AL &4 dlE&=+ (Negative Control) (n = 1), PBS & (¥4 =+,
Positive Control) (n = 4) 2 Mouse CCL20/MIP-3 alpha Antibody (m-CCLZ20
BL: MAB7601, R&D, USA) ##] % (CCL20BL i, n=9¢] 37} ZFo=2 1
ol HEdh #AAd H2E f& 11538" 4R SKG P20l curdlan
(Wako, Osaka, Japan) 3.7 mg/kg= 1X PBSel 4] 200 nl® &7 W FAFS]
ot Curdlans FASE Pk9-25 F 2592 Wro] curdlan FAF 157 $5E &
A gz = 1X PBS 200 pl, CCL20 BL T+ m-CCL20 BL 20 pg/ 200 ul
(X PBS)E F 23] 54 Wl FAkstaL 753 ZUHA &3l

k-0 Y AR F 23] EYEHsla, ¥ sy 7 Ha 1530w,

478 & B5 st F 630 H=E tat el HaE Witk 0, #d



ZEAA BEXL Prism 9 Software (GraphPad Software, San Diego, USA)Z A}
g3t AT Ha I Zole] EAA F94L Dunn’s multiple
comparisonsZ ©]-83%F Kruskal — Wallis test, Spearman’s correlation analysis,

Wilcoxon matched—-pairs signed rank test, Mann — Whitney test A}-&3}o] 7}

39 3L, =4 A4 HlolH & two-way ANOVAE A}&-3le] #7138ttt 0.05 o]
3lY] p-3S F9 Aow At %, p = 0.05-0.01; *x, p = 0.01-0.001;
s+ p <0.001



a7 23

1. 22 #4E #3487 W Thl7 AlI£9 F7}
HC¥} AS #xte] PBMCS} SFMCOlA IL-17A AAF AlEo] WL E Hluwazh
37 Yol AES A=dFar 2447 B¢k 37 TCol A vttt Figure 1A% &

o] MEZ CD4+ T AE, CDA- T AE Z AA 9ZFE o] IL-17A A

BE AE FHellA IL-17A A4 Alxe] ¥iE= HC PBMC % AS PBMCeIlA|
Bl AS SEMColA fo]8tAl #A Yebth (CD4+ T A, 0.353 + 0.043 vs.
0.618 + 0.135 vs. 1.650 + 0.393, p < 0.0001; CD4- T 413, 0.069 + 0.014
vs. 0.146 + 0.030 vs. 0.202 + 0.025, p < 0.0001; Total lymphocyte, 0.423 +

0.050 vs. 0.763 + 0.132 vs. 1.852 £+ 0.405, p < 0.0001) (Figure 1B).

2. B2 B4 #d7 W CCL20 2@ AE9 F7}
CCL20 W& Ao W% Zo]E 17 98] HC PBMC, AS PBMC 2 AS
SFMCZ CD4+ T A%, CD4- T A¥ 2 AA X7 Z o] #2590, =

Z Hslol A HC PBMCSF AS PBMC Alolo &= CCL20 &l o] 523t A}o]

i
H

7F fIle vk HC 9 AS PBMCell H]3] AS SFMCellA] CCL207} & stAl =
A A=A (CD4+ T AE, 13.90 £ 1.30 vs. 21.44 + 3.793 vs. 52.50 +
3.138, p=0.0003; CD4- T 13, 8.247 + 1.090 vs. 8.910 + 1.092 vs. 20.05
+ 2.057, p=0.0008; Total lymphocyte, 22.17 + 0.203 vs. 30.38 + 4.614 vs.

72.40 + 3.068, p = 0.0006) (Figure 2A). =3+, HC A3} AS 3219 FHA,

10



gtoe Al CCL209] A& ELISAE &3l vlask A3, HC A} AS 34}
A Alolell Al CCL209| X9 foudt zto]&= qlAARE, AS ghxte] ghufoyd
Al CCL20°] v etAl A EdHAee skt (14.57 + 7.867 vs.
15.38 + 3.566 vs. 12470 + 7727, p=0.001) (Figure 2B).

T, Ao wAgle] BE Futdox CCL209 wdo] A yehve=x &

Ast7] Sls) Wz el OA FhAke] Zpeist AS $hate] @upelolA] CCL209]

ﬂl

A& vl A3, OA AR AS $kxle] gufollo Al CCL209] H]7F & A3

oo o1t (50.57 + 21.31 vs. 1612 + 807.8, p= 0.01) (Figure 2B).

3. CCL20¢] 233} IL-17A & 3}e] AaAAA

ASZALe] gubol A [L-17A9 CCL207F #A 2dES s, 1o ukg}
[L-17A%} CCL209| dA¥de &lstauzt IL-17A A Axe] RE=7F 52 A
ZollA CCL20 ¥& Aol w&3 CCL20 H] od AlE (CCL20 — AlE)<}
CCL20 #& AlE (CCL20 + A Z)ollA IL-17A A AR5 vluEAsdrt. 1
A, gF-E9 IL-17A% CCL20 + A XA =A HdES &35t (Figure
3A). o] EU & AHA AEA CCL209 IL-17AS HA] 2= AXE =
Abstelar, 71 A7 IL-17Av CCL20- MEZHT} CCL20+ A2 A dA 3] EA
AAHE golsdtt (0.079 + 0.015 vs. 1.947 + 0.370, p = 0.031) (Figure

3B).

4. CCL209 9%t IL-17A A Ax #d A

CCL207} IL-17A9] S S st=A| dolr 7] ¢13] CCL20 AXEFFRIS! h-



CCL20% ol&3to] d3S W8T h-CCL209] =A] oo we} HC =
AS PBMCE #idstar A2 4= a8l IL-17A B4 Alxe] RS CD4+

MEL}F AA HEZ oA A2EA T HC PBMCol A+ h-CCL207F 1=

ol

-9}

vl ko] h-CCL20E &7 wi¥e w] CD4+ T AlEolA IL-17A B4 AXE F,
Th17 ME7} Z7Fsk9l 3, (0.645 + 0.102 vs. 0.762 + 0.129, p = 0.031) AA|
HEZF o= h-CCL20¢ 3 vi¥ghS wf IL-17A B4 AE7F S7HES &
Q& (0.90 + 0.113 vs. 1.025 £ 0.119, p=0.031) (Figure 4A).

AS PBMCellA &= h-CCL207F gl 74-%-¢F Hluste] h-CCL20E oA s
W CD4+ T A|EeA Th17 Mx9 W&ol F7hstqlar (0.823 + 0.193 vs. 1.01
+ 0.222, p = 0.031), A YZF A% h-CCL207} Q= 459 vluste] h-
CCL20%} g wjFe o) IL-17A 44 AZ7F Z7Fskdt (1.074 + 0.238 vs.
1.322 + 0.258, p=0.031) (Figure 4B).

w3k CCL207F @A 3] Z718 o] AS SFMCol CCL20 9 AIA1¢] h-CCL20

L& Agste] IL-17A B4 Az R W3tE ##s3ls o, h-CCL20 BL
A3k e AEo Blal h-CCL20 BLE AHg3dt 4 Thl7 Axe] W=7}
folebA 7H2skelth (0.053 + 0.014 vs. 0.117 + 0.019, p = 0.031) (Figure

40).

5. CCL20° 9J% Thl7 MX¢] o]F
Figure 22] A¥}o| w2, CCL20+= AS $xbeo] &uto A Fos5HA o] A &

A= olF EWE & AT e= CCL20 ARSI AS $xto] €%

)

gutalo] TL-17A A AE o]Fd] M= G3FS eyl 98 Transwell

12



cell migration assay2S 33} th. HC PBMCol Al CD4+ T AMXEE g5t A}
|31 a1, IL-17AE A3 CD4+ T AEQ Thl7 Alxe] o]FS w3t
(Figure 5A). 7}7} 8F5 chamber ¥j#]°] PBS, h-CCL20, HC &%, AS $z}9
g3 gutel s rlaldar, 99z 27l h-CCL20 BLE F718to] A|E

ol e& waskAth. WA CD4+ AHEe] o] = AS IS FIhE el A

El
Ol

7} wokal, Th17 AIEE h-CCL20, AS 8% 2 AS gutolo] Z=x) sl Z7}

s A% RAth 53 h-CCL20E F7bk 27olA Thi77h 743 F7kehe

ul

eSS HAY (Figure 5B).

-

h-CCL20 BLS o]&3to] z} oA CCL20E A S W, & ZHA
IL-17A A7 Alaze] o] CCL207F AJAIHA &2 A5 nls] CCL207F o

HAth 53], h-CCL20 =313 AS &1 =719

o

AHANE W Fashs B
A CCL20E ASle W AlE ol&o] AA #Hadstes dF= BAH (Figure

50).

6.AS 5E wddx CCL20 IJAAe 9= JA &3}

Ex vivo A8S E3 A¥EoA CCL20 oA Al &2 Folsk = A
#A dZo Uk CCL20 A a2 A7) 93] v~ in vivo 23S
TR, Ad 22 e FS g3 2 (Figure 6A). AS A3 5oy ndz

a7 SKG w229 curdlan & FARSIY #EES F%2389 31, curdlan ¢

SHE Adoizat2 CCL20 BL ¢l 2+ PBS 200 ul € PBS 200 ul ©ll

—

1SS

=
T

3418 m-CCL20 BL 20 ng & & 7 ¢t &+ 23] 574 FA8deh. 444

HAgol M= curdlan 9 5 F F8HH FdHFETI CCL20 BL T Alold

13



2 B9 3(2.013 + 0.381 vs. 4.100 + 0.869, p=0.024),
T5 AFAAME CCL20 BL oA #4d 25 Ao 535 s

g % 7 2o

(2.525 + 0.622 vs. 4.675 + 0.732, p = 0.044) (Figure 6B). &3

HEAQ FE] FHs v 2 skth(Figure 60).

14



= F

(6]

CCL20 ©] Thl17 Alxxe] S7F 2 e 95 stth= AS dRssith. 3 in

il

vivo dFE B3l CCL20 & JAE F3l AS oA 33 A3 /Mg axs
BEF o2 M CCL20 & Th17 A Atole] Aol oS ¥ITh

Thl7 AX= ASO F8 A9l T stu=E dHxoem, 53] Thl7 AlxoA A
AEE IL-17& AS 9 F2 935 vizhAlelt} [1, 5]. Th17 A¥& st 95
A Aol EZQl F ARl digh FE&AE THAIL o] Ao EFMIH AR
A7} FoAgs Bl A5S szt 53], CCL20 9 &A1 CCR6 +

Thl17 AEANA nEE WEEo] glon CCL20 & A¥E7} d5xA o7 o]%3

Ol

== 3} [9, 10, 13, 14]. T3 CCR6 = Thl7 AE o= x4 T AX
(regulatory T cell, Treg)oll A= =2 2dE =1, Treg oA CCL20 ¢+9] A3
85 §3 Foxp3 #FxAkel @S At Thl7 35 A7

AKT/mTOR/STAT3 %S %3] Treg AM*x9 7152 A [15, 16]. W

SHollA = 1A, FrtEls BEARA), d5A8 & A vl A3t & A

HAge| ] CCL20-CCR6 Fo] F2d 9at& dcha dedAdet [13, 15,
171, 342 9ol A7]s A7bd g dgholth, o5& eu A By 9]
Faw FAZAEZE Thl17 AXEE 23 % SHA7E 954 AelE7RI
TNF-a¢} [L-23 = 2¥|8taL, o= Q18| 285 Thl7 Al¥= IL-17A & &4

ok A F-9JolA AAE TNF-q, IL-17A, IFN-y 5 9354 AlelE7lelel 23|

15



CCL20 ©] Aol AA3] &M, o= dT FHAR AELE Fol9A do&
| AT [6, 18, 19]. 954 FHSolM e, 454 T4 e AT
d AARE THAAL A & Abgkel Hlel] 2% A el4 CCL20 7+ <]t
S7F Holdle= Aow #FEAHAoH, vk AP oM CCR6-CCL20 9] Apdt

22 A4S B3 CCR6-CCL20 FHo| A Axe] g8t Fde #efsin,

AbsEAt [21, 22]. #E 3 BHEse] CCL20 & Fulels Agel AxA #H<
I RA OlA A5 FTEe Aol ok A BAdEAe] dY 9 &
el Al CCL20 7} F7F=o] 9laL, CCL20 AAAE Hgh nhg-2oll 4] 33 15
o] AA3] MU STAT3 243t e 74380 [6]. RA o] B =
CCL20 <=&17F AA sl AAar, wk-g-20) anti-CCR6 mAb A 2]}l o,
HHA Iy 2 FITE7E 27 @A A JAIFATE RA A

IFN-y9te] A9 e

rlo
i)
¢

ol
o
A

ZPAR IL-17 o] FodAE BAsgw
CCR6 2 CCL20 7} Thl17 A9 93] wa =™ Thl7 MXEQ o]5o HAQFTS

Astel RA St e AZtRe Bage WS Fra

rr
2

tate] CCR6 & F4AR 7FAWA IL-17 & 8|8k y6 T AlE9F Thl7 AlxE
7b CCL20 o o8] AT BA o= oFse] 4Fe T/HIUTE 4
a9l [6, 9, 231.

ol Mg oR B Ao AS oA IL-17A ¢} CCL20 ¢ #AA 2 o3

< #Qlsidit. 539], CCL20 A= F3 d<5 7/Hde ads sSdgdo=H

16



= Ar-datel weEk g AREE A vk [24-27]. 53], I-TNF AA= T35l

W &3S Welth [25, 27]. v FAF F9)e] whz A

T 4, AsHAE Adddel HASE oY FAge] Wit [28,

29]. ¥ A= AS oA F-TNF AAE thald v& BE34 AA=Z CCL20
o] 7bsdE ERlgh ATtolth,

Ty 2 Agtell= 2 A AlgAle] sk WA, HC PBMCSF AS PBMCell A

CCL207} &A% u] IL-17A2 W&o] Z7}st

o

gol A A vk AS SEMCol| A=

o
‘0,
ol
2L
>
fd
ol
2L
38
=
H
_?i',
=
0]
i
o
o

F-2=oll A gk in vivo AZ@dA A A

S

ol
i
_V:I
o,
=
o
[>
i
i)
o
~N
rlr
_l {
‘0,
ol
S
o
=
[ 2|
i
=
o
=
BN
iy
&
X
o
fru
,4
=
=

L

A

ML EAE kA HEslth. 22 &4 ALE gy ¢8 W x2 3}
St AL (Immunohistochemistry, IHC)E &3+ 2% Jesty B3 AFA =

£9 Il APES FHow APste] FZAEe] P& AL va F

an

g8k diolHE F7hellof & Aot}

F7F o= Transwell migration assayolA] &1E AE o]5 FA oA HA
A o]s& CCL20 AEZIRINE AT wjEth AS $xpo] &upolo] g
#ASA ST ol= Hol, AS #Ape] &ute) ujell= CCL20 ¢ 439

o FAL FEAE E O ARAAE] EAL Ao dEy, o5 w3

o

AS9}e] BAA W] AT A7 IS Aoz AtH)

17



2 &

B Ao A= CCL209 AS #x1e] T3 WQl T 3shupel IL-17A9e] #AIA

o

S ol gt Az o=z AS 3kxte] PBMCS SFMCE o] &3l ex

b=

95 o] &3k in vivo A¥S F3AE CCL20 ¢

fd

vivo Ag¥Ent olyg} T=

—

A A Z

1o

ﬂd
i)

2
of\
s

Zadkglal, o] CCL209 9JAI7F AS 259 AMze digt
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(Abstract)

Object: Ankylosing spondylitis (AS) is a chronic inflammatory disease that is
one of the subsets of spondyloarthritis. C-C chemokine receptor 6 (CCR6) is
one of the receptors of helper T 17 cells (Th17) which is emerging as the main
etiology of ankylosing spondylitis. CCR6 interacts with the C-C motif
chemokine ligand 20 (CCL20), induces chemotaxis and attracts cell to the site
of inflammation. However, the role and mechanism of CCLZ20 are not well
known in AS. Therefore, this study aimed to investigate whether CCLZ0
inhibition is effective in treating chronic inflammation and bone formation in
ankylosing spondylitis.

Methods: Peripheral blood mononuclear cells (PBMCs) from healthy controls

(HCs) and AS patients, and synovial fluid mononuclear cells (SFMCs) were
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obtained from AS patients, and inflammatory cytokine—-producing cells were
analyzed using flow cytometry. The levels of CCL20 and IL-17A were
measured by enzyme-linked immunosorbent assay (ELISA). The increase or
decrease of IL-17A according to the presence or absence of the addition of
Recombinant Human MIP-3a (CCL20) (h—-CCL20; 300-29A, Peprotech, USA)
and Human CCL20/MIP-3 alpha Antibody (h-CCL20 BL, MAB360, R&D, USA)
was confirmed through flow cytometry. Then, the effect of CCL20 on the
migration of Th1l7 cells was confirmed through Transwell migration assay. In
an in vivo experiment, AS symptoms were induced by injecting curdlan into
SKG mice. After treatment with mouse CCL20/MIP-3 alpha antibody (m-
CCL20 BL, MAB 7601, R&D) or PBS, symptoms such as swelling of the ankle
and toe joints were observed and converted into scores.

Results: [L-17A was produced significantly higher in SFMC of AS patients
than in PBMCs of AS patients. Then, frequency of the CCLZ20 expressing cells
was identified also significantly higher in the SFMC of AS patients than in the
PBMCs of the AS patients. As a result of confirming the production of IL-17A
depending on the expression of CCLZ20, it was found that the production of IL-
17A was significantly increased in CCL20 expressing cells than in CCL20 non
expressing cells. In addition, IL-17A was increased in PBMC of HC and AS
patients when h—-CCL20 was added, and [LL.-17A decreased when h—-CCLZ20 BL
was added in SFMC of AS patients. In the cell migration, the CD4+ T cell

migration the most increased when the synovial fluid of AS patients was added
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to the medium, but the migration of IL-17A producing CD4+ T cells (Th17
cells) the most increased when h—-CCL20 was added to the medium. In addition,
in the SKG mouse model, CCL20 inhibition significantly reduced swelling and
inflammation of the ankle and toe joints.

Conclusion: In the ex vivo experiments using PBMCs and SFMCs from AS
patients, as well as In vivo experiments, it was confirmed that joint
inflammation was reduced when inhibited CCLZ20. Thus, inhibition of CCL20

could be a new alternative for the treatment of AS.
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Table 1. Clinical characteristics of enrolled subjects

PBMC SFMC
HC AS AS
Total number 46 20 15
Age, mean £ SD (years) 276 x1.18 32.2 £ 1.86 36.6 =+ 3.8
Male, n (%) 35 (76.1) 17 (85.0) 9 (60.0)
AS-DAS, mean £ SD N.A 3.48 £ 0.98 3.33 £ 1.83
CRP, mean £+ SD (mg/dl) N.A 1.92 £ 0.33 4.64 £ 5.38
Recent treatments
NSAIDs use, n (%) N.A 16 (80) 15 (100)
Sulfasalazine use, n (%) N.A 1(5) 12 (80)
TNF blocker use, n (%) N.A 6 (30) 6 (40)
IL-17 blocker use, n (%) N.A 0 (0) 0 )

AS-DAS: Ankylosing Spondylitis—Disease Activity Index, CRP: C Reactive

Protein, HC: Healthy Control, HLA: Human Leukocyte Antigen, N.A.: Not

Applicable, NSAIDs: Non-steroid inflammatory drugs, PBMC: Peripheral Blood

Mononuclear Cell, SEFMC: Synovial Fluid Mononuclear Cell
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Figure 1. Increased Thl7 cells in inflammatory joint. (A) Strategy for gating
protocol. (B) Comparing to level of IL-17A producing cells in CD4+ T cells,
CD4- T cells and total lymphocytes in HC and AS patient's PBMC and SFMC.

xp < 0.05, =xxxp < 0.0001 by Kruskal-Wallis test with Dunn’s multiple

comparisons.
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Figure 2. Increased CCL20 expressing cells in inflammatory joint. (A) Compari
son of CCLZ0 expressing cells frequency between HCs, AS PBMCs and AS S
FMCs. (B) Comparison of expression levels of CCL20 between OA and AS sy
novium using HC serum and AS patient's serum and Synovial Fluid(SF). Symb
ols represent the individual sample. *p < 0.05, **p < 0.01 by Kruskal-

Wallis test with Dunn’s multiple comparisons and Mann-Whitney test.‘
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pairs signed rank test.
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Figure 4. Increase or decrease IL-17A secretion by presence of CCLZ20
chemokine. (A, B) Compared frequency of IL-17A-producing cells according
to whether or not h—-CCL20 200 ng/ml was added, using flow cytometry in
CD4+ T cells and total lymphocytes. (C) Compared frequency of IL-17A-
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Wilcoxon matched-pairs signed rank test.
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Figure 5. Migration of Th17 cells induced by CCL20 chemokine. (A) Comparison
of the number of migrated cells depending on conditions. (B) Comparison of
the number of cells migrated in the presence of CCL20 chemokine, HC serum,
AS serum, and AS synovial fluid (SF). (C) Comparison of the number of cells
migrated in the presence of CCLZ20 chemokine, HC serum, AS serum, and AS
synovial fluid (SF) or h—-CCL20 BL (5 nug/ml). Migration index was calculated
by the number of cells that migrated in all condition divided by the number of

cells that migrated in the presence of PBS. Data were obtained from 3 HCs.
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Figure 6. Inhibition of CCL20 reduced clinical arthritis symptoms in SKG mice.
(A) Experimental protocol of in vivo mouse study. Experiments were
performed in three groups: negative control (NC), positive control that injected
PBS (PC), m—CCL20 BL (CCL20 BL). PBS or m-CCL20 BL 20ug were treated
i.p injection 2 times a week for 6 weeks to curdlan treated SKG mice. (B)

Arthritis clinical scores depending on time line. Black line indicated negative
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control, red line indicates positive control and blue line indicates CCL20 BL
group, respectively. The arthritis scores were determined based on clinical
arthritis severity. Variables were presented with mean and SEM. *p < 0.05,
#xp < 0.01 by two—way analysis of variance (ANOVA). (C) A representative

figure among the three groups at the end of the experiment.
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