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Expression and Function of Calcineurin in Inflammatory
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ABSTRACT

Background: Calcineurin plays a crucial role in T cell activation, cell growth, apoptosis,
and angiogenesis, and its over-expression has been implicated in the pathogenesis of
cardiomyo;iathy and stroke. However, the expression and function of cagcineurin in the

athologic lesion of chronic inflammatory diseases, like rheumatoid synovium, remain to
ge defined. This study was aimed to determine the role of calcineurin in inflammatory
arthritis and investigate the expression and function of calcineurin in the rheumatoid
synovium and synoviocytes, the actual site of chronic inflammation. Methods: Immuno-
histochemical staining using specific antibody to calcineurin was perfomed in the synovium
of rheumatoid arthritis (RA). Fibroblast-like synoviocytes (FLS) from RA and osteoarthritis
(OA) patients were isolated from RA and OA patients, and cultured with IL-1B and TNF-
a in the presence or absence of cyclosporin A, a calcineurin inhibitor. The calcineurin
expression was assessed by phosphatase assay and Western blotting analysis. IL-6, -10,
-17, matrix metalloproteinase )-1, 2, -3, and -9 released into the culture supernatants
were measured by ELISA. After transfection with GFP-Cabin 1 gene into synoviocytes,
the levels of IL-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
elevated calcineurin activity in the rheumatoid svnoviocytes was triggered by proin-
flammatory cytokines sucﬁ] as IL-1p and TNF-a. In contrast, IL-10, an anu-inflam-
matory cytokine, failed to increase the calcineurin activity. The targeted inhibition of
calcineurin by the over-expression of Cabin 1, a natural cai]c'meurin antagonist, inhibited
the production of IL-6 and MMP-2 by rheumatoid synoviocytes in a similar manner to
the calcineurin inhibitor, cyclosporin A. Conclusion: These data suggest that abnormal
activation of calcineurin in the synoviocytes may contribute to the patiogenesis of chronic
arthritis, and thus provide a potential target for controlling inflammatory arthritis.
(Immune Networﬁ 2006;6(1%:33-42)
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Uz 2g o] &3t MAfolAE & A E(fibroblast
shleh b, 2
zzto2 A MW F 37°C (5% CO; at-
mosphere) Dulbecco’s modified Eagle s medium (DMEM)
A 18 ZepA B aLE 447 B Agech &
2] ¥ A3+ DMEM (supplemented with 10% FCS, 2 mM
glutamine, penicillin and streptomycin)ol] A A FA1%]
% 75 cm® ZetAA(flask)o] FZA AT BHA) bf okt
% 0] B2AMELE A AL FZAH Z7HS DMEM (sup-
plemented with 10% FCS)oll Al 8 F3l ATt Al vl %=
A535te] FLST P A ¥+= passage 3914 7 Apo]e] &uf
AZE 24-well plate (Nunc)ol 3x10°well®] FE=
DMEM (supplemented with 10% Fetal calf serum, FCS) Hl
FA A 37°CoAl A 24417 < v FetATh AEES]
T3-S flow cytometry (>95% CD 90, <2% CD 14, <
1% CD 19 positive)E ©]-&-3l &lstdth. ZAwd &4
o th3k FCS 285 A 78t7] flste], AI£E DMEM
2 A H38YaL serum-free DMEM/ITSAE 48X 7F ¢t
wj ettt W FAEA 250l B2F 7§ TNF-a R
& D), IL-1p (Endogen Inc.)Z A &3}o] IL-67 712 F<&
ol Za a4 S st = E9 € FLS
A Foll 4 nMol A 800 nM«l O w59 Alo]E 2
X3 A (CalBiochem)E 3 7}3}01] vl %3} T} 24417
o4 72203k Wl % AEAL ARSI, AL w7
A 20°Ce] HastAoh
Y &3] E2o i FriEs 3dg A=
l‘i—Ei A AAE Fot g5 Aslon, HFHE 2o
< A1 PBSE o]&ste] 1:5%2 A8, o A=
(stenle gauze)ol| SIHAIAT. EA Y & (synovial fluid
mononuclear cell, SFMC)+ Ficoll-Hypaque (SG 1077) “&<]
HIZ zpolof] oste] E2j¥ ). Fed SFMCE ¢4 Hl
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)oll ¥ 3. 37°C (5%
CO, atmosphere)ol| 4 TS F % (4 nMo A 800 nM)<2]
Aol Z 22X Y AE 96-well plate (Nunc)ol] 713 & 5
x10°well FE2 3% (triplicate) W] ¥ A3 3Tt 24
AZE ek 3 S A L1739 IL-109] TS S4W
SH(ELISA) .2 S48
Az g, xadyoz uyd & gyo
2 X vf(embedding)dt FLFA S 5um FAZ 2
welzd setgae Adsidn. AR sools 2
gh2o] whEE S xylene O %‘JJrEHﬂﬁ g 5, oe
<2 94E A7]3 29I (microwave)E A &
o wEAAT 240 2AFE WY BAEE
242 3% H0,5 o83t Adsiglal, W 5ol
A A7) gJetel 222 37N A 608 F

-like synoviocyte, FLS)E
< 2~3 mm
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10% H4& o2 9hEAIZTh o] F 4°Col A 1 : 1002
2 HMAIZ ABF F-0F ZAFY A (Sigma) o} T
HESAI AT, A AHE F biotino] FAH Fa @
u}-$-2 1gG (DAKO) o] =} &9} vk3-& A AT A%
< x 29| peroxidase”} F-2 ¥ streptavidin (DAKO)S 3
7hek § Ao A 308 < ¥HEAIF AL 3, 3-diamino-
benzidine & 2 A3 H T}, vA|et O 2 F 28 hematoxy-
lin® 2 = st GFAI7] & v ESHt &9
) = %2 (negative control tissue)> U2} Ao 7}
S Aty BF 22 Ho R A5ttt

ZA 7 A Western blotting A AR v &2 FLS (5x
10° cells)E ME &3] H0.5% Triton X-100, 300 mM
NaCl, 50 mM Tris HCI, pH 7.6, containing 1 mM phenyl-
methylsulfonyl fluoride, 10ug/ml aprotinin, and 1pg/ml
leupeptin)l] =31 304 5 &3 AIFTh F41E-2](10,000%
g 108) & 42 459 U @9 d S Bradford assay
(BioRad)Z =43 TE T THABOu)S 10%
SDS-PAGE®l| 4] #2]3F T polyvinyl difluoride mem-
brane (PVDM; Amersham Pharmacia) 0.2 ©]§A|Zt}. 9]
% PVDF membranes rat &-ZAl7d TGIFEIA
(Sigma), &-ZA 7 Aa THFEFA(Santa Cruz Bio-
technology), &-ZAlw3 AB thZ2 34 (Santa Cruz Bio-
technology) ¢} ¥H-8-& A7l & 337 ikst g vt 73
H v} IgG (Santa Cruz Biotechnology) =& &%
4> IgG (Santa Cruz Biotechnology)®} ¥H8-Al A th. % &4
©. 2 chemiluminescence (FCL, Amersham Pharmacia Bio-
tech) WWHOZ ZA 7 FHS I8 L Bactindll
ek Aojgiez 3T

%= okadaic acid &4 dtoll A e E A4F
EGTA®} okadaic acid &7 3ol #2® <14+
At Astetdth ZAA Y QQAHES Ao ¢
RIIFH B9 {7 9L ZeptolE 19 v
620 nm©)| 4] microtiter plate 5= 7]Z o]
S5 A= A &9 1 mg

FeEEE G sEE st
ZA7E Aast AP mRNAYl Wi HAASFTES
A & (reverse transcription-polymerase chain reac-
tion, RT PCR). RNAzolB (Biotex Laboratories)S ©]-&3}
of e FUAHZZHE total RNAZ A} 553
2ug total RNAS 58 0 2 RevertAid "M-MULV & A A}
& 4~ (MBI Fermentas), random hexamer (TaKaRa)S ©]&
&to] cDNAZS 43t} 212l cDNAZ F¢as o
g2 AP, o7 A Aol G71A

92 o=t 2o
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CnAa: 5°-CGACAGGAAAAAAATTTGCTGGAT-3" and
5’-TTGTTTGGCTTTTCCTGTACATG-3" (673 bp); CnAp:
5’-AACCATGATAGAAGTAGAAGCTC-3’ and 5’-CACA
CACT GCTGGATAGTTATAA-3’ (568 bp); GAPDH: 5’-C
GATGC TGGGCGTGAGTC-3’ and 5’-CGTTCAGCTCAG
GGATGACC-3> (498 bp). 3% PCR AH=2 1xTAE ¢
Z M A 1.5% agarose Aol 2 7]9 53t AT
AEAPEALS] &, A7 FAAR] Ato]ZEAE
U AE A3 T FYUAHE A1 JEE DNA E3%
EAUASYH S8 caspase-3 SAEZE FASATH
DNA #3%E S4WHSAH Y (ELISA): A ZAE A5
4% DNAY BrdUE HEE + = GYEETA
AH&-3F sandwich ELISA kit (Roche Applied Science)Z
A3ttt k&3, 3-DNA &A= microtitier plate®]
F2A17]131, BrdU7F A€ DNA #4& uAH 3
DNA Aol 2N At S2dy} AR A7 2%
% BrdU-labeled DNA 45 plate 32 A H T
ppAle o 2 3aksta 47t H2HE #-BrdU @A E BrdU
o} WHEA7) 3 ARE A %2 F-BrdU FAE A AT &
TMBE 7|2Z a9 FZEE SHsh
Caspase-3 845 E4: Caspase-32] &4 FAE+= apo-
target caspase-3/cpp32/colorimetric protase 4] 7] E(Bio-
source) & AH&sto] A2} A QbgE WA o7 275}
=3
IL-6, IL-10, IL-17, 713 F& @9 23] aid U3
BAUGZSHYELISA). W FE A3 Ao FelH=
IL-6, -10, -179] & o7 7|<¥ WA E ELISAZ
SAFAT13). EF AP EZRR] Fdo R Az 1
IL6, 10, 17 R & D) ARSI A2 & e Ba) &
Z=-1 (Amersham Pharmacia Biotech), 7|25 & Tl s &
22 R & D), 71254 S 235 §4-3 (Amersham Pharm-

o N

acia Biotech), 7| A5 & TN EHEL9 R & D)9 5%
Al ELISA W o2 ZAsAh AHEE 7| da&di i
qasr 24 71Ee A7EY G40 BT Y
& 7Y VdaSdl i aises WAk §h3o

5% mwko 2 A A E Ak

Ed2v = AZ(plasmid construct). 13 74 1 FA
A AT A B9l A D (5641-6614) E7EIE
7 249 primerg o] &3t THEL AR OE 7ot
E]2 S X cDNAZFH FZ34th pGFP-744l |
TAAE A7 918t PCR AHES green fluoresc-
ence protein (GFP) expression vector (BD Biosciences, Clo-
nech), pGFP-C12 34 BAE A1 d71M gL
sequencing (ABI PRISMR 310, Applied Biosystems)2. =
gttt

gubA Eo 6l 1 FARS 3 D&, Lipofect AMINE™
2000 reagent (Invitrogen)S ©]-8-3}% SV40 T antigens 3
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gete w3 4 S E A MHTA AIE14)l A 1
FAAe] ZetAv]E DNA 2 A8 P59 3
4 ]

6-well plate®] 2FA] 7t} DNA-Lipofect AMINE reagent
232 FAsHA 817] Yt serum-free Opti-MEM 73
gl X Z+ wellvlt} LipofectAMINE reagent (1.6ul)<}¢
pEGFP-C1 vector Z-& pEGFP-7Hl 1 (0.8ug)S &3}
At o] HFAE 7 wellell H7HE 3lal plaes $FH=E
FEHA EE01A AT 41 7te] Ad F o] Al
¥ 55 RPMI 1640 (supplemented with 10% FCS) Hj Z] ]|
A 37°C, 24713t & Wl Fet ATt GRP-70H 1 &2 GFP
A I EHE HolAxW T2 FE AEH
(laser scanning confocal imaging system)< ©]-&3}o] #z
sttt 4 dE Az AN 1 g de] 3yl A
£ Western blot®. E =X 3t} k&std, A X E 23
(20 mM Tris-HCI; pH 7.5; 0.5 M NaCl; 1 mM EDTA,;
1 mM EGTA, 0.25% Triton X-100; protease inhibitor cock-
tail; 2 mM PMSF; 1 mM DTT)ol| ¥ o] &3 A]7] 1 Brad-
ford protein assay (BioRad)E ©]-&3le] Tl d 4S =
3Tk 50pg T AL 8% SDS-PAGE AolA A7|d%F
3} 2L nitrocellulose®F O 2 0]4:3F B o] ukS & s+l
1 A (Calbiochem) &2 &-f-actin (Sigma) A <} ¥H-S
AT A2 3 1A1ZF F<F horseradish peroxidase”} -

[e]
1 43S A3l 7] Ao 3x10°e) F=Z MHTA A EE
|

)

2= 22 A 9F WHSA]Z AL chemiluminescence (A-
mersham Pharmacia Biotech) W 2.2 744l 1 T & 9]
HHS S48k

BA. 2= HorZFARE BASEHY I
B3k Hl 3= Mann-Whitney U-testS ©]-83F 3L p<
0.05¢1 A% BAA R Fofsirta AT

74 Jj|.

34 BN ZAFHY T BdzHdA
[ree] 2ok A Lotry] f1sked, 339 Fr}
2 PAY B FetelA BAFL Zof 29
ZA Y Adl S04 PA|Z o] g8 WAz Feg )
HE ARaAthie). ZAFA A 399 Frig s &
A gAre gutxd Ay 25 TE s ) vhFg
D. P4 A WL 3 249 gote] B9 AE, A&
7, 2o " Yy AEA dehda gor
ZA 7o) o 7HA e AEeA 2EE

U oA |
M

guto] 3% 3 M 3 Z(lining layer)> FLS (Fig. 2A)%} o)
AV A3 <F &k X (macrophage like synovoicyte) 2 ©]
oA Atk AFAe HEAHO2RE GHAEE
g)ete] ZAld A2 7]# & (basal expression) S A
Stk Western blot 7AAMS st Frtels #A
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Figure 1. Expression of calcineurin in the rheumatoid synovium of patient with rheumatoid arthritis. (A-C) Hematoxyline and eosin staining
of the rheumatoid synovium (x200). 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 rheumatoid
arthritis patients. (B) Basal expression
levels of calcineurin (CaN) A protein
in the rheumatoid arthrius FLS (RA
FLS, lane 1 to 4, lane 9 to 12) and
osteoaxthn'tis FLS (OA FLS, lane 5 to
8, lane 13 to 16), as determined by
Western blotting analysis using anti-
calcineurin A antibody. The house-
keeping gene Pactin (B-act) was
used as control. Data represent the
results from one of three similar ex-
periments. (C) Comparison of calci-
neurin phosphatase activity in the
FLS between patients with rheu-
matoid arthritis (RA, n=8) and os-
teoarthritis patients (OA, n=8). (D)
Reverse transcriptase PCR for cal-
cineurin Aa mRNA (CaN Aq) and
calcineurin Ap mRNA (CaN Ap) in
rheumatoid synoviocyte.

30 min

6 hr

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

0=8) 2T T ZAAY A} n=8)°] oAz oA A GAE IA =HEAY g9t ]E(n 8)Ht} FriE]
ZAwde Hds vwst 2y, JFulEs 3Ede & 2 ALY GHAEm=8)o A © =3 th(p=0.02)(Fig.
A7 FHEFY] G ERG o B2 49 T4 20).

THS FdEst ) th(optical density ratio [calcineurin/ ZATY AE ZATE Acst ZAFE ABElE F
B-actin]: 0.36+0.09 versus 0.04+0.02, p=0.03) (Fig. 2B). 7FA £ 2.3 o} (isoform)©] Y=l (17), O]FET% =53
ks &a A o8t S8 E ZAITH A 7] 7153 5L 7HA A itk dE £, ZA =
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FHLSH EE3he B ZAFY Aps HY WSS
7] ske HEZA LY AElH F2 dAA-sA FHHTG
(17). & Aol A RT PCRS 53 Frielx B4y 8
o] FLSOl= ZA7H Aast ZA1578 AR mRN
HEE o] 9SS WA THFig. 2D). ZEHA| 2o ZA|
T F 71A ofFo] BF EAlgtth= 2 I =Western
blot AALZE SRIEATHA T ). ZAIFH Ap7t
T2 P xdHo] S & & W17,18), A
TR Adps A E7E BE Yol WY wkgof &
THOE RV Ee, REAEY AEXEANHE EF
HhSoll A=5402 #odte WM A HF
wofok gh& AJAFSTH(1-3,11).

AFA Al EFIRIC 9% ZAFHY &4 A5
A BEGNA FrleElx BHo S EE ket 4
4 ALl BRI =& A7l 954 AolE
7}l IL-1p$} TNF-a9} 28 A=o] oA of 74
7 QAR EA AT HXE FFS 2L
ot} A3} IL-1B (10 ng/ml)ZS 2] 3k & 5% whol] FLS
A EAEE wEA F7FstE e 6417 & Har
Aol =238l9ar o]H 3t Gt 2447 5 =4 A
% AT (Fig. 3A). TNF-a (10 ngmD)E A2t 45
AN AlFd GAETF AR EH R SUHES #
23t A 2 U(Fig. 3B), & d54 Al E7FQIQI IL-10 (10
ng/ml)S 2 eH S AF ZAFd ST W3l gl
%A tH(Fig. 3B).

Ao 222X Y Ad] g3 Alo| BT VA F&
BEHEL AP A5 24, GHAEY A5
A ZAFEe 98-S AAsH7] 98l A, FLSOl &JalA
ARE = A GF4 Al EZS] 5 skl IL-6 A/ o
st ZAwd AsAY a5 AT FLSE IL-1
B (0.1 ng/ml) ¥ TNF-a (1 ng/mh)Z A= H-$- A=3}
A kS 7S vl IL-69 AL ZHzt 1364, 244
Z7betgth 7)) Aol EF 2 AFH A (40~800 nM)S
F7159 S w) IL-1p 2 TNF-ao] ol =% IL-69
Aol T oEHoZ AU TH(Fig. 4A). A EZ
o Abo]ZFE2AFH A 800 nME A RS wf IL-1p
.8 TNF-¢o| 93 fF=%+< IL6 A Y A AEE
o] AP EZIRIS ©E A3t -9 vlaste] 747t
42.0%% 33.5%°1th. O+ 2 ZA 7 A A A<l FK506 9
Al Aol Z 2 AEY A9 HIS=g A 3-S HQIth(Fig. 4B).
S, SR FEe Alo|FERAXY A (40~
4000 nM)E A3t T A Aldo] M5 Wsl=A ¢
k7] wlEoll (Fig. 4C), AlO]Z 22X Aol 23 IL-6 A
8] 7HaTt vl SolF el MR 54340 o3k Blo] ofz}
3 AeET MTT 49 &3k FLSY A& 58 ¥
caspase-3 ZAIE GA| Alo]FEAFET A (40~800 nM)
o] Aol o3l s WA Fghrh ¢hAE, FLSE IL-1B

> o2
2L

(10 ngmhE 7247t & A5 F9 7daSa9E
a1 9 29 Aol 71A ol HlEiA 2+ 4.64]
9} 2.08) S7}5F S M (Fig. 4D), o719l Alo| 22X d
A (40~800 nM)E F7}13t& A F olelgt F7tso] &
SHA JAEATh A E £, Ato]FZ 22X A 800 nM
S AP AF A EaN a1 B 29 AL
IL-1pE =02 Xge Ad vls)] 217 854%2) 94.3%
2 sk gy NAFEEN RS a 417 29
AL IL-69] HIE) Alo]E2AEY Ao U< 9178 A
o2 FaHt TNF-eo & 59 7|dg&dui
A EGA-13 2 I Alo)|FEATH A Ao 98 T&-
JEA T AAHUY o)¢he ERAOE UM xR
FE AGE 7AFEEN R g 437 9% Ao FE
E A YA A o] AU 15% HIeZ 3
23S (Fig. 4D, AL AA] §19), ol A& ZAlwH o
NAFEGAERFH T A1, -2, 3 L 99 HAol xpEZ O
2 #sta ASS vk

FUE] 2 FLS& IL-173 o] #uld 7k84 wi7f A
2o Fo AEE AE 3 Ao x2S ol &

2 4 JtH(1-3,11,19,20). 25 A E (effector cell) ZA]

S Az o] Gt digt A FHe dTs AH 5}
st FrtEl 2 AAH BAe] SEMC A EZHE A4
H Ao EFRRIS] tigh Aol 222 Y A A A &
HE dTstAnt ASEHA & SEMCE 2441319 b
F 713 B IL-173 IL-10& A A THIL-17: 130+
65 pg/ml, IL-10: 51417 pg/ml). o 7]°l] Alo]FEA=EH

£ F7HlS W SEMColA AAEE IL-109] T
FE-oEA o FUh i, 1179 FEE sk
Th(Fig. 4E). Alo]Z2 22X A 800 nMe FEo]A
SEMCe A A &= IL-109] B &%= 306294 pg/ml
C1A A9 suholar, IL-17¢ HF FEE 3245
pg/ml (7] ¥H-&-2] 24.6%)°] At SHA|E o] &3}
AN AEZE AT ALY T84S 18T w20, °1Y
3 A= Ao ERAE AV ARE GAAEY 7%
24E 38 AR g xY EE4 fr =
I Ax AE 7 G ofslyt 2eE AoE F4
=3
ZA7AY A §-AA<Q] Cabin 18] 3 TEE 53
A X EFAE Ao|FEATH A T
d JA FE2 AT Aloe FHS 7)o 93|
theket AysletA axs yeld 4 Qo o]y
ZA e A, v EAH d3AQ A 1 (Cabin 1,
calcineurin-binding protein)S I HHA|A, ZAlwd &
A2 EolA oz oAstaz} 314 th21,22). WA gt
A EZA 74 19] FEE AR A7 FHEYG )
(=5} FrlEl2 A E B2 n=5)2] SHAE W 741
19] AT ZFo]E Ho|A| eSkTHFig. 5A). Wl

o
o
f
)4
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Figure 4. Effect of cyclosporin A on the productions of cytokine and matrix metalloproteinase. (A, B) Fibroblast-like synoviocytes of
rheumatoid arthritis patients were stimulated with IL-1B (0.1 ng/ml) and TNF-a (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, cyclosporin A, ranging from 40 to 400C
nM, did not affect the degree of apoptosis of rheumatoid 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-1B (10 ng/ml) and TNF-a (10 ng/ml) for 72 hours, were dose-dependently 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+SD of three independent experiments.
(E) Cydlosporin A divergently regulated the productions of IL-17 and IL-10 by synovial fluid mononuclear cells of rheumatoid arthritis 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 rheumatoid 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 (x400). (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. (E) Partial inhibition of the spontaneous and IL-1B-stimulated IL-6
production by GFP-Cabin 1 peptide. (F) Cabin 1 peptide nearly completely blocked the matrix metalloproteinase-2 production by MH7A cells,
while minimally affecting the productions of matrix metalloproteinase-3 and -9.
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