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ABSTRACT

Background: Calcineurin plays a crucial role in T cell activation, cell growth, apoptosis,
and angiogenesis, and its over-cxpression has been implicated in the pathogenesis of
cardiomyopathy and stroke. However, the expression and function of calcineurin in the
pathologic lesion of chronic inflammatory diseases, like rheumatoid synovium, remain to
be defined. This study was aimed to determine the role of calcineurin in inflammatory
arthritis and investigate the expression and function of calcineutin in the rheumatoid
synovium and synoviocytes, the actual site of chronic inflammation. Methods: Tmmuno-
histochemical staining using specific antibody to calcineurin was perfomed in the synovium
of theumatoid arthritis (RA). Fibroblast-like synoviocytes (FLS) from RA and osteoarthritis
(OA) patients were isolated from RA and OA patients, and cultured with IL-1 8 and TNE-
@ in the presence or absence of cyclosporin A, a calcineurin inhibitor. The calcineurin
expression was assessed by phosphatase assay and Western blotting analysis. 11.-6, -10,
-17, matrix mertalloproteinase (MMP)-1, -2, -3, and -9 released into the culture supernatants
were measured by ELISA. After transfecdon with GFP-Cabin 1 gene into synoviocytes,
the levels of T1-6 and MMPs were measured by ELISA. Results: Calcineurin was highly
expressed in the lining layer of synovium and cultured synoviocytes of RA patients. The
clevated calcineurin activity in the rheumatoid synoviocytes was triggered by proin-
flammatory cytokines such as IL-1 5 and TNE-@. In contrast, 1L.-10, an ant-inflam-
matory cytokine, failed to increase the calcineurin activity. The targeted inhibition of
calcineurin by the over-expression of Cabin 1, a natural calcineutin antagonist, inhibited
the producton of 1L-6 and MMP-2 by theumatoid synoviocytes in a similar manner to
the calcincurin inhibitor, cyclosporin A. Conclusion: These data suggest that abnormal
activation of calcineurin in the synoviocytes may contribute to the pathogencsis of chronic
arthritis, and thus provide a potental target for controlling inflammatoty arthritis.
(Immune Network 2006;6(1):33-42)
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Sol4 A4S A4S SRR, BT F 2
A& Bk, WG AE 2= B x}(vascular cell adhe-
sion molecule -1; VCAM-1)} 7+2- 2k 3} chal 2.8 7}
Aol e ol % Fol AW T Az Fo] TGO
2 gAE AN F Uk okl s A G R E
A2 gk A GolAE F(fibroblast cell line)& 71 A+
Lohul B a9 IL-1 8, IL-6, IL-83} 72 Ao EFlel
$ A4E 5 A2 ATG). Bl 5ol ot 410}
AEE v AH o2 BEs) SAen S A
$3}7] Herast} p53 §449 AAZ B Wol9h 2&
ok AxY EAE vERITHAS).

Z+A] 72 (calcineurin A)2 60kDa Zulf 2-$](calcineurin
A%} 19kDa 7+ 7% H.9Q](calcineurin B) 2 o] F0] %1 o]
PG AR ELolth6). v EFo] 241 Q14HStet
AEA W Fel 25 Sotell o3l ZAIR Akl
BaE A3 ol AL A4l T FF 9 A2
A7) wied AghollA] wlZA4AQ Hz e &A%e 3
o] Qith(7.8). HAA Fol| A ZAF772 NF-AT, NF-
¥B, c-fos, Elk-1 58 E sl vhekdt AAL Q)2 (trans-
criptional element)2] &AL zAgcH6). 2= ZAFE
S T AZF9 A3}, AZAA, A6l 23 o
&g ohe, ZAF Y I wE-e AIHE, ASAAS
S 2 Agke] ubAE 2 d=lo] ghrh©). et
PR A fubel s BAS FhAte] b 22 ukA <
ZA Azke] WAl 9ol ZAFRe] B J)E
off &A= 4R vt gl
ZEA g A A el Ao]EFRZAFH A (cyclosporin A)
A7)0 4] F AR wbe-& =] Ysle] de AgEE
AAAAZA Frulel 2 PAAS Edsh= A HE
A Ao X gollk SEE 2 Urh10). Aol FEAER]
A9 7t AAAQ 712 T fEZFol|A] FAE & Abo]
E71E AAAFI= Aolth el s Al e why
7143 #HHA HA AFE T HEF wp/iA H wks
Hohs o9} S]1FQl Aol2711e] B4 ¥ Folel~
AL AU 2% P& Goll 23] REopA| L
AeH1D). T FE=FE b St E7) &3 & 5130l
Hroh F93 A3 S dAolA & uff ‘Ae|FE A
23 AZL Frolel s B shRtoll A ol A Q7Y ol
el Fhs] Ao] ¥A] gk

olof] A 252 Fulel A NA ZAFRI Y T
& s Asle] A A4 BHAEAY AA HF F
Al et At ZolA ZAAFR Y] W V)eE
zZAs] Bl skt

¢R e

g Aot X el o ok ANY F5 P
o Flels 94 %2 T A BAEY Qe

otz7)-S o] fto] AfolAE o FhAlX(fibroblast
-like synoviocyte, FLS)E B-2]s} gt} F&eb(12), 23|
S 2~3mm 2Z4og AA A F 37°C 5% CO, at-
mosphere) Dulbecco’s modified Eagle’s medium (DMEM)
oA 18 ZelAl Ba| 42 4A 7 St Aelstsict &
2]¥ A|E£¥E DMEM (supplemented with 10% FCS, 2 mM
glutamine, penicillin and streptomycin)el] & 2} F-5-A)71
% 75 em’ e (flask)ol] HEAZ whA okt
% ] BAAES A BAAEDE DMEM (up-
plemented with 10% FCS)el] 4] vl eksleich. At wiokS
AEsko] FLSuF W] 5] 5= passage 3ol|4] 7 Aol of 2t
AZZ 24-well plate (Nunc)ol] 3x107welld] FEZ
DMEM (supplemented with 10% Fetal calf serum, FCS) vl
QFalol| 4] 37°Cal 24417 Ek wkeeleh. AL Ee
TFAAL flow cytometry (>95% CD 90, <2% CD 14, <
1% CD 19 positive) 2 ol &4l HeVshgiek. 2A1572) 24
ol gk FCS 2H-4-& A A7) 3tod, AL E DMEM2S
2 AEsl9 serum-free DMEM/ITSAE 48417} 59t
Nepshint. kA Eol Aol Lo gk 49 TNE-a R
& D), IL-1 8 (Endogen Inc.) & *|g]sto] IL-63 713 F<
ol Bl 349 §AS fEslych £ Eel® FLS
A E 2ol 4 nMol| A 800 nM&] thekdl o] Ao]EFR
232 A (CalBiochem)Z % 7}sto] wiokslgich. 24474
oA 72417 whek F AZ NS AHBA L, AL w7t
A —20°Cell H3#s}3d

o U il 7o) Balo) . frobels A AR
BE] 34 AAE Eelo] FAE dglom, AHA Z
& ZA] PBSE ofgslo] 1:52 A3, ¥ A=
(sterile gauze)ol] E-3HA]H T} gl U whall 4 (synovial fluid
mononuclear cell, SFMC)+= Ficoll-Hypaque (SG 1077) 42
] % xpololl 2)sto] HaF|gict. FalE SEMCE <HA wi
A)(complete medium, consisting of RPMI-1640 sup-
plemented with 10% FCS, 100 U/ml penicillin, 100 mg/ml
streptomycin and 2 mM L-glutamate)ol] 23 37°C (5%
CO, atmosphere)ol] A thokdl 5% (4 nMell 4] 800 nM)<]
AolZFg Al AZ 96-well plate (Nunc)oll A7}t & 5
X 10°fwell BEZ 33 (triplicate) #o¥-& A|3¥stich. 24
A7b F F g NelA IL-173} IL-109] ST fa
AW (ELISA) 2.2 &A%

welz ghetod A, x2welo g A3 ¥ setye
2 Fvl(embedding)dt FetzA-S Sum FAEZ At
Wz seel Al Adsigch AAE Seols 2
ohmol] HREESKT aylenc o2 steAd & %, g
22 852 Ayla Zeskmicowave)d Aol 39l
S =2 AZ 2AAH EAsle HAA FHsta
& BAL 3% H0E ol gsle] Ahslels, n] Hol*
o) S whAsly] 9jslo] 22g 37°CellA] 604 5t

[o3
or



10% d4 X o2 v A At o] % 4°Col|A] 1 : 1002
Z 3 4AI7 A5 8913 72 58l A (Sigma)e} uhA)
HE-3AZ e AR S A ¥ biotine] EAE ik 3
uh§-2= IgG (DAKO) o]x} ghAl9} wh-e-& Ajzich A%
% zA ol peroxidase7} 22+ streptavidin (DAKO)E- 4
7 Aol A 302 E HEAZT 3, Sdiamino-
benzidine © 2 W8} v} npA ko 7 2728 hematoxy-
nos thz At 94 A7 F ke Esee 29
)z 272 (negative control tissue)> U2} &2 X713}
A Adlein B g ez e

ZHA 972l A2l Western blotting 73 A}, sfjoksl FLS (5 x
10° cells)® AE Le|o8(0.5% Triton X-100, 300 mM
NaCl, 50 mM Tris HCI, pH 7.6, containing 1 mM phenyl-
methylsulfonyl fluoride, 10 zg/ml aprotinin, and 1 zzg/ml
leupeptin)ol] 332 304 5t S Aok 40 E-2](10,000 x
g, 105 3 ol e Aol ) ohnld ok Bradford assay
(BioRad) 2. ZAslict 5% A B0 ug)S 10%
SDS-PAGESN| A Ee|gk t}-S polyvinyl difluoride mem-
brane (PVDM; Amersham Pharmacia) 2.2 o] %A 7t} o]
% PVDF membrane-2 rat 3-ZHA| 72 whd 23}
(Sigma), &-ZHA)7El Ao t}EFEEA|(Santa Cruz Bio-
technology), ¥-Z+A) 58] A B thE-E38HA|(Santa Cruz Bio-
technology)sh WHo-2 A7 ¥ o RsArshE L) Bt
%l gh-n}9-2 1gG (Santa Cruz Biotechnology) fEi= -3
4 IgG (Santa Cruz Biotechnology)®} WF2 At} Z £
© & chemiluminescence (FCL, Amersham Pharmacia Bio-
tech) W 0 2 ZhAl 7] o] ubelS- ghelslglar S-actinel]
et Ao s 1869

ZA T QAL NEL S o) FAH. AT &
& #A %+ RII phosphopeptideE Eo|4 7|13 Z 3l=

1

Jol] A} EGTAS} okadaic acid &2 slof] $-2]% olAbed S

ARk Absheieh. ZAFR QAR Edol o
RIFE) W38 fe) Qe wertol gl ghge

LGS = S U

H
[e]
2 308 F9F 620 nmol| A microtiter plate TH=7]E o] &
z

th 84 A L& okadaic acid A skl A S8 = <1k
o)

)
FE S 2ok Ank AR Bl | mg
FelEE A BEE ke
ZA 7 A%t AR mRNAo| didt AAAFHEL
o k-5 (reverse transcription-polymerase chain reac-
tion, RT PCR). RNAzolB (Biotex Laboratories)S- o] -3}
of wieksl A=A ZZHE otal RNAE dgic}. £33
2 ug total RNAE 3] © Z RevertAid "M-MULV &4 A}
Z 4-(MBI Fermentas), random hexamer (TaKaRa)E o]-&
slod cDNAE &HAlslglch 2 419) cDNAR F3E 4 o
k3= Algsiiedl, 7)ol Ags 2k 3714

Qe vheat 2
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CnA a: 5-CGACAGGAAAAAAATTTGCTGGAT-3" and
5-TTGTTTGGCTTTTCCTGTACATG-3’ (673 bp); CnA 3:
5’-AACCATGATAGAAGTAGAAGCTC-3’ and 5°-CACA
CACT GCTGGATAGTTATAA-3’ (568 bp); GAPDH: 5°-C
GATGC TGGGCGTGAGTC-3’ and 5’-CGTTCAGCTCAG
GGATGACC-3’ (498 bp). =35 PCR AHE-2 1 XTAE €
ZHoll 4] 1.5% agarose #oll A7) 4 Fsl3d
AEAD A 27, 2252 A o] FRAE
g AE A3t & SAE AH AEF DNA 245
FAPAZEY F2 caspase-3 FAEE FAH8G
DNA A% F2madZA8(ELISA): A ZAY A%
= 2435 DNAS) BraUS A28 4 9l B2 2
£ A}£-3) sandwich ELISA kit (Roche Applied Science)®
223393}, kg, 8-DNA 3FA| S microtitier plateol]
FH2)7]5, BrdU7} A4 DNA 44 w48% 9
DNA gRlo] ASFA AT Sadkst 242 YA A
%] BrdU-labeled DNA 27 & plate o] A A ZH )
vl ko g wALst g 47 HRbyl &-BrdU 8A| S BrdU
o} 9b-3-A17) 51 A= 2] 952 3H-BrdU A E AlA R
MBS 7142 dho] HHEE FAsslc)

Caspase-3 A & KA Caspase-32] £4 &4 T+ apo-
target caspase-3/cpp32/colorimetric protase £4] 7] E(Bio-
source) & AH-8&8ko] A2} AlQkeE WA o2 £
o}.

IL-6, IL-10, IL-17, 7| 3 &< ] B3 40 o3t
F AW G Z AW ELISA). wiokd AZNolA fals=
IL-6, -10, -178] %2 o]Ael 7|&X v ZE ELISAR
ZAsATH13). 5 Aol BRI o Az 9F
IL-6, -10, -17 (R & D)y AHg3l3ich 71 A aSeh 4
Z-1 (Amersham Pharmacia Biotech), 7] Z<wlul il g
%2 (R & D), 71 A F<&ulwl Bl § 43 (Amersham Pharm-
acia Biotech), 7| A< elal 23§49 R & D)9 55
A] ELISA ¥ o & ZA4slqich Ad5 7SS
R 24 e A7 Bl Y 27H 0
OE FRel AATERUR L 2A wHEol
5% vijvto 2 A=

Ze}Au|© 7 Z(plasmid construct). 21 7Hd 1 F4
A AR AR EHlQ)] AP (5641-6614)2 L3l
7 A primerE o] &3to] FHFAL A4k ow Fo}
€]~ 39hA|E cDNAZRE] ZE3)¢ich pGEP-7H] 1
TFAAE sty Ysle] PCR A-E-S green fluoresc-
ence protein (GFP) expression vector (BD Biosciences, Clo-
nech), pGFP-C1Z A7 HAE &9 A7IAde
sequencing (ABI PRISMR 310, Applied Biosystems) S &2
P, |

gabA) Eoll Aul 1 §AA2] 7 W4, LipofectAMINE™
2000 reagent (Invitrogen)& ©]-83}od SV40 T antigeng *

—L
—L
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Fohe 9 24 BeHES MITA AZ(40] A 1
$A7e) Eelan|= DNA HAHE Sastact. 3
ARATHE A3Ps)7] Aol 3x10'9] B% 2 MHTA AL
6-well plateol] 22X Zic}. DNA-LipofectAMINE reagent
EQAE GA A 817] 9sto] serum-free Opti-MEM A
goll A Z+ welln}t} LipofectAMINE reagent (1.6 1)}
pEGFP-C1 vector 52 pEGFP-7H] 1 (0.8 ng)2 £3ta]
ek o] BFAE 4 wellol] 715 s}aL plate S 45| 5
FofA E5olA Eslsin). 44)7t0] At & o] A
253 RPMI 1640 (supplemented with 10% FCS) HlJ 2] ol]
A 37°C, 24A| 7} ZoF wfokstoict. GFP-7l4] 1 & GFP
wAAke] I WL dlo|qAN T2 A4 AxE
(laser scanning confocal imaging system)-& o]-&3}o] 2+
sFoiek FA AshE AE ] AN 1 A ] ke g e
+ Western bloto. 2 ZA3}9 v}, okgelnd, AL E &3
9H(20 mM Tris-HCL; pH 7.5; 0.5 M NaCl; 1 mM EDTA;
I mM EGTA, 0.25% Triton X-100; protease inhibitor cock-
tail; 2 mM PMSF; 1 mM DTT)el] Ylo] £-3l A7) 3L Brad-
ford protein assay (BioRad)& o]-83}o] clulz] okg 24
At 50 pg ©H AL 8% SDS-PAGE Aol 4] A7) %
3} 3L nitrocellulose®t 0 & o]43l X o] uhS g-7lu]
1 &hA|(Calbiochem) $-& &}~ f-actin (Sigma) 1|2} HF-L
ARk AlA F 1417 Z9F horseradish peroxidase”) -

2y 22 kA9l Wh-2A]Z A chemiluminescence (A-
mersham Pharmacia Biotech) W 22 74l 1 glulz 9]
Bl e 2ok

A A= B+ EFHAAE ZAESI Az
) #7k9] v] 52+ Mann-Whitney U-test& o] 8319131 p<
0052 7% EASH L §olsfela BRIk

]

zF oA ZA 7R 2] HE. Bz o4
X9} A F gobr ] S13ted, 31 9] Ful
3R] Setolla] ZAIRIS] FHe 241
ol So) 8 gA|Z o] &3 W=7 3}l
Fle(16). ZAIFRl A 39 Fwlel 3
ko] detzn A BE W= 9l okF.

3t 49 o) 13 AE, A
W] A2 A vehta glon
7
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guko] %3] A4 E2(lining layer)S FLS (Fig. 2A)9} o]
A M| E oF gHubA] X (macrophage like synovoicyte) & o] &
oA Slch ATAE YhzH oz YT B
glslo] ZHA g7l A9) 7]#] ®l¢(basal expression)S ZA
S3iek. Westem blot A4S Febol Fupelz 23

-

il

!

Figure 1. Hxptession of calcineurin in the rheumatoid synovium of patient with rheumatoid arthritis. (A-C) Hematoxyline and eosin staining
of the rheumatoid synovium (X 200). Tissue sections showed the synovial proliferation with heavy lymphoplasmacytic infiltration. (D-F)
Immuohistochemical staining of the synovium using anti-calcineurin A antibody showed the high expression of calcineurin A in the synovial

lining layer, endothelium, and infiltrating leukocytes.
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Figure 2. Expression of calcineurin A
in synovial fibroblasts. (A) Phase-
contrast microscopy of fibroblast-like
synoviocytes (FLS) of rtheumatoid
arthritis patients. (B) Basal expression
levels of calcineurin (CaN) A protein
in the rheumatoid arthritis FLS (RA
FLS, lane 1 to 4, lane 9 to 12) and
osteoarthritis FLS (OA T'LS, lane 5 to
8, lane 13 to 16), as determined by
Western blotting analysis using ant-

S . calcineurin A antibody. ‘The house-
g 300 \ RAFLS , keeping gene f-actin (8-act) was
T 950 used as control. Data represent the
4 CaN Aa results from one of three similar cx-
%’ 200 periments. (C) Comparison of calci-
= B neutin phosphatase activity in the
g 150 CaN il 115 between paticnts with. sheu-
< 100 matoid arthnus RA, n=8) jmd 0s-
= 50 Reverse transcriptase PCR for cal-
cineurin A @ mRNA (CaN A @) and
0 calcineurin A 3 mRNA (CaN A B) in
RA (n=8) OA (n=8) rheumatoid synoviocyte.
% *
A = IL-18 * B *
—~ 3007 * Ca 350 %
S 250 Ve = 300 W TNF-«a
o ’ |:| _
o] 1I-10
& 200° L 2 250
o - — S 200
o 150 - =
o
= £ 150
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<
= 0 - _ o 0 .
0 01 05 2 6 24 (hr) 0 30 min 6 br

Figure 3. Increase of calcinenrin activity in rheumatoid synoviocytes by proinflammatory cytokine. (A, B) The proinflammatory cytokines,
-1 (10 ng/ml) and TNF-¢g (10 ng/rnl) but not I1.-10 (10 ng/ml) time-dependently increased the calcineurin phosphatase activity in
theumatoid synoviocytes. The data are presented as the mean+SD values of three independent experiments. *p < 0.05.

(=8)2} =02 FPA A0=8)9] ALl A BAE A FRAG) Feh| En=8)Hr} Fulel
AR WS n gk Ak, fupels Bl & & A<l B E@=8)ollA T 3khp=0.02)(Fig.
AL ERAe) Aoz o W ke 24 20).

& wWEsla 91l vh(optical density ratio [calcineurin/
B-actin]: 0.36+0.09 versus 0.04 +0.02, p=0.03) (Fig. 2B).
QAR & Aol skl 24 E 2A3re A9 7]

FATA AL AT Aash 2 ASTHE ¥
744 F2.8 ok (soformpe] SLETN(1T), o] E-S S5
753t 54 A3 Qe olF Sol, 247 Aok
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B SEA s bl AA T Ape WY BheS
RSl R EZA G A FEol| A FE HstA W}
(17). & Aol A RT PCRE &-3f frulelx #A < 3z}
9] FLSell&= ZA778 A9t ZA] 2 A mRNA B
o] G s chFig. 2D). FehA ol 24
TRe 7 71A o}y eo] BF EAgrl: A2 =Western
blot A% SEdchAH} A2h. ZA T Ap7L
TE JZ o o] glgg 2l & w(17,18),
A Aibe A ErE 3 HollA m e uhgoll 4
THoE | Bk, ZAG Y AEEHY 4=
Ahgoll A573 02 Fofsle A EY shlzA HF
Flojol 3hg A ASITH(1-3,11).

."
o
A PAd A Fubel s DA o Fuby L thokel o
FA AolEglel xZH) AT E AFA
7kQl IL-1 39} TNF- o9} -2 AF5o] Skl E o 24]
ol QAR EL: BAE uHE Jie =AY
o A3} IL-1 8 (10 ng/mDE H 2l ¥ 55 gkl FLS ]

Aol 2slgl i olef gt a3t 24417 5 A A
%9 eh(Fig. 3A). TNF-¢ (10 ngm)E X 2]sls 7%
AA] A el G4} AZk-gEd o g Z1E S 3
Zekgl o HFig. 3B), & d5A Are]E7Felel IL-10 (10
ng/ml)& Helel & 45 AT FA 5] We ¢l
9 thFig. 3B).

Ao FE2FF Aol A% Aol Bl JAFEGD
MR E L AR A5H 24, S 9] 24 ol
A AR S A3g HAAs7] 34, FLSol 34
AAEE A AFA Aol EIH F shual IL-6 Aol
et 2 el A Al &S zA w9k FLSE IL-1
8 (0.1 ng/ml) B TNF-¢ (1 ngm)&E A58 7 - 253
Al 2k 73Sl wlel IL-62] A& 27t 1361, 24}
Sk} o3 7]of] AolEF B AER A (40~800 nM)E
F7Vst9 & vl IL-15 9 TNF- ol 93] $53% IL-69)
Aol B oJEH o g HAE QI rhFig. 4A). BHAE
of] Aol FEZAEE] A 800 nME H2)3}9S w] IL-13
52 TNF-goll 93] =5 = IL-6 BA Y 24 AXE=
ol & Aol E7IQlE T X2l -9} ulsto] Zzt
42.0%%} 33.5%0]ck. o A5l A A)el FK506 &
Al Aol FEAE7] A9} u]set 7 ¢kS B olt)h(Fig. 4B).
g, Aol aFEe] Ao|FERAZY A (40~
4000 nM)E Helslodt A EZ Ado] A wzls) A o
7] Wi roll(Fig. 4C), Aol ZZAE= Adl] 93k IL-6 A
A8l 747} b BolH el AE 54l 23k Ao ofz}
I gebdcl. MTT F-4ol] 23k FLSS] Q& 54 o
caspase-3 AT AR Ao]FZAEZ A (40~800 nM)
o] Aelell o) odakg A ¢kokel. kA, FLSE IL-13

i

(10 ng/mhZ 72417 < A58 4§ 712 S5
MF -1 9 298] A o] 71A ol vl A 22t 4.6
o} 2,00 F7bslol o.v(Fig. 4D), o 7)ol Ao FRAE
A (40~800 nM)E F718t1 & 45 ol F7hEol
A AR oA E Eof, Aol FELXEE A 800 nM
S A A 71 AFESh R a4 7 29 AL
IL-1 3& ©HEo & He|st Aol u]3)] 22 854%9} 94.3%
2 & wekA 1A gSgEs a1 29
A2 IL-600] ]3] Aol EE T Aol v % qI7H3E A
o.% gesich INF-goll 93] f5% 71AgE5aiE
a3 2 IR o] FRAER A X2 o] FE-
oEH 02 ATt ol Ao E FeALE
BE] AAE A FE B § 433 9= Ao ER A
Z8 Aol galA A9 o] gAY 15% w|wreZ Zh
48}l = ll(Fig. 4D, 2L AA] §1-5), o] AL ZA o]
J|AFE RS g A1, -2, -3 Y 98] AJA ol XA o
2 Jefslar gl ofv|sich

Fubel 2 FLSE IL-173} ZFo] Hu|® 7h8&4] wi7)A|
2 Fol AEE AE 3 A o] A58 ol &
= 4= 91 rh(1-3,11,19,20). 2HEA)| Z (effector cell) Z.A]
A Z 2] &AJ 3kl gt ZA) Rl o] g AA 7
Ashod Fobels JA ] FA1e] SEMC A ZZHE B4
Lol EFFelel] et Aol F 2 Xl AQ H A=l &
Asisiet. A5 A ¢b2 SFMCE 244719 vl
ok 7178 Zob IL-173} IL-10& A s ehIL-17: 130+
65 pg/ml, IL-10: 5117 pg/ml). o3 7)ol Aro|EFRAE =]
A F7hE o SPMCollA] A E = IL-109] FE&
FTE-YGEFFE Zohek vk, IL-179] 5+ Fhasie]
th(Fig. 4E). Ao]FZ X7 A 800 nM2] EFEolA
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Figure 4. Effect of cyclosporin A on the productions of cytokine and matrix metalloproteinase. (A, B) Fibroblastlike synoviocytes of
theumatoid arthritis patents were stimulated with 11.-1 8 (0.1 ng/ml) and TNF-@ (1 ng/ml) for 24 hours in the presence of cyclosporin
A (40 to 800 nM) or FK506 (0.5 to 50 nM). The IL-6 production in the supernatants was measured in triplicate by ELISA. Each value
represents the mean®SD of three separate experiments. (C) In the four independent experiments, cyclospotin A, ranging from 40 to 4000
nM, did not affect the degree of apoptosis of theumatoid synovial fibroblasts, which was assessed by cellular DNA fragmentation ELISA.
Sodium nitroprusside (SNP) 1 mM was used as an apoptosis inducer. (D) Matrix metalloproteinase-1 and -2 productions by rheumatoid
synovial fibroblasts, stimulated with medium alone, IL-1 3 (10 ng/ml) and TNF- & (10 ng/ml) for 72 hours, wete dose-dependenty inhibited
by cyclosporin A (40 to 800 nM). The concentrations of matrix metalloproteinase-1, -2 and -3 in the culture supernatants were measured
by ELISA. Dot lines denote the basal levels of matrix metalloproteinase-1 and -2. Data are the mean= 8D of three independent experiments.
(E) Cyclosporin A divergently regulated the productions of 11.-17 and IL-10 by synovial fluid mononuclear cells of theumatoid arthrids patients
(n=5). Spontaneous production levels of IL-17 and IL-10 in the presence of cyclosporin A (4 to 800 nM) were determined in the culture
supernatants by ELISA. Data are presented as mean®SD of five independent experiments.
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Figure 5. Inactivation of theumaroid synoviocytes by Cabin 1 peptide transfection. (A) Expression of Cabin 1 mRNA (upper) and protein (lower),
a natural calcineurin antagonist, in fibroblasts-like synoviocytes from patients with rheumatoid arthritis (RA FLS, lane 1 to 5) and osteoarthritis
patients (OA FLS, lane 6 to 10), as determined by reverse transcriptase PCR and Western blotting analysis, respectively. (B) Immortalized rheumatoid
synoviocytes, MH7A20, were transfected with either GFP-Cabin 1 gene (5641-6614) or GFP only, which was demonstrated by green fluorescence
on confocal microscope (X 400). (C) Western blotting analysis using anti-Cabin 1 antibody revealed the expression of fusion protein GFP-Cabin
1 peptide (66 kDa), in addition to full length Cabin 1 protein (220 kDa); untransfected control (lane 1), GFP-vector-transfected synoviocytes (lane
2), cells transfected with GFP-Cabin 1 peptide (lane 3). (D) Comparison of calcineurin phosphatase activity in cells transfected with GFP-Cabin
1 peptide versus cells transfected with GFP only or untransfected cells. () Partial inhibition of the spontaneous and TL-1 S-stimulated IL-6
production by GFP-Cabin 1 peptide. (F) Cabin 1 peptide neatly completely blacked the matrix meralloproteinase-2 production by MH7A cells,
while minimally affecting the productions of matrix metalloproteinase-3 and -9.
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