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Expression and Function of Plexin Al in Rheumatoid Synoviocytes

Hyung-Ju Yoon, M.S., Hyun-Sook Kim, M.D., Seung-Ki Kwok, M.D.,
Chul-Soo Cho, M.D., Wan-Uk Kim, M.D.

Division of Rheumatology, Department of Internal Medicine,
The Catholic University of Korea College of Medicine, Seoul, Korea

Objective: To investigate the expression and function of plexin A1, a transmembrane protein
involving cell survival and cell-to cell interaction, in the rheumatoid synoviocytes.

Methods: Immunohistochemical staining using anti-plexin A1 antibody was performed in the
synovium of rheumatoid arthritis (RA) patients. The plexin A1 expression in cultured fibroblast-like
synovioytes (FLS) was also examined by Western blot analysis and immunocytochemistry. Cell
viability was determined by CCK-8 assay. Deficiency of plexin A1 was established by the method
of short interfering RNA (siRNA). The productions of interleukin-6 (IL-6) and monocytes che-
motactic protein-1 (MCP-1) were measured in culture supernatants by ELISA.

Results: Plexin A1 was highly expressed in the lining layer of synovium and cultured FLS
of RA patients. In RA FLS, basal expression of plexin A1 was higher than osteoarthritis FLS.
On immunocytochemical staining, plexin A1 was co-expressed with neuropilin-1 in RA FLS.
Semaphorin 3A (10 to 200 ng/mL), a specific ligand for neuropilin-1/plexin A1 complex, did not
affect viability of RA FLS. The down regulation of plexin A1 mRNA by siRNA did not cause
cell death, either. Co-culture of FLS with RA T cells, isolated from peripheral blood or synovial
fluid, caused an increase in the productions of IL-6 and MCP-1 from FLS, but which were blocked
by down-regulating plexin A1 transcripts using siRNA method.
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Conclusion: These data suggest that enhanced expression of plexin A1 in RA FLS may elicit
over-production of IL-6 and MCP-1, and thereby contribute to perpetuation of chronic in-

flammation in RA.

Key Words: Plexin A1, Rheumatoid synoviocytes, IL-6

M =
Fule] 234 ¢ (theumatoid  arthritis, RA)2] Weal&
FEAZ] A3} g T A s8] )
2 "l A AAE B A (neovascularization) S SA O Z
savte TAHE #3 AE F o

| 3 (fibroblast-like syn-
oviocytes, FLS)+= T4 QloflA WHA FSHESS
SAB ZEee o WA ABE S ),
FLS= SZZE5EA-II (major

MHC class II), &3A|E-5ZE 2} (vascular cell adhe-
sion molecule-1, VCAM-1)&} 72 A3} clwiA S
AsHAl aste olE B3l AEE TAES A=

4345 SR UL AT 95

£
A ZAZSA FoA
RA

histologic complex,

sﬂr ?JH 71-15 (IL-15)9F 22 AFA A=l
7)1 A ekl B3 § A~ (matrix metalloproteinase) S Al S
T 72 AZ F sltelth o]EL Fuel M
o HAAZES 45AFH F2 A=) AdS 5
3 ARE u3kelm ARZE ASeln At
A dFubee] d<3ke] neElE P4 dl AAA
QAT g (1,2).

S 5] A A2 AH(vascular  endothelial growth fac-
tor, VEGR)& B3I A|x9 o], 24, T4&
AA7I= QIARA AAERGALS LG4,

53] VEGFiss o} RAClA] 2ol %ﬂﬂcﬂ R
o b FE Aol ofskel Z1AH e
o] AEH/-L F3ulsd (synovitis) —,—-.4 01] °§
I A FFH Fol A AFRESE ASA
(5,0. ARE 2T A7ollA Wik RA FLS
oA VEGF} 1 48 % e e
NP-oll G A4 AEARE o
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T o

71

(neuropilin-1,

2w e 8 -
Adozs gEute] v Al 7ot

e vk ek (7). NP-12 VEGFies, AlvhEzl3

>

(semaphorin 3A, Sema 3A), EfHFAIAQIA}-2 (placental
2 o8 7HA Fqe B =
] H(hub) TE&HE <

growth factor-2) 53 2

(ligand)®} AT 4 U

r1r b

A 9k ®). NP-19] el= F sl Sema A%
VEGF 59 284, A4z Agelm (), Sema

3A7} NP-1oll A3+ 73 plexin Alo]Ete g4
(transmembrane) THA-S 2A3tE WA AT HEE
Az7E At (10).

NP-13} plexin Al AlZEu9tollA E3AE HAs)
I 9lem (10), ol &9 WA Alxo A 5 AN
g PFAoll Ao}l (8,10). ©]LlellE NP-1/ple-
ixn-1 HA= YA QrellA vhekdh W o
< 8t (11-13). ol E°] NP-12 TA|ES 7F

A A E (dendritic cells)ol] EHEo] QoA F3 =3}
4 4% 743} (homophilic interaction)S E3f A ZE %
AZAZI 11, 7HAAZEA F3-Ee] YUE ple-
xin-1< X Z 2591 A (co-stimulatory molecule)Z 2}
sle] TAIEE F4), 24342 4 At (12). TAE
Ewlol A= Sema 6DF Z7FAIAIES] plexin A1} 7
g8l 739 [L-129] WAL A 7|H, Sema 6D7}
IJZAES] plexin Al AGE 5 o] AlE &
sko} F9he7b dojude} (13). 71 WEE Fite}
o] E uj NP—l/plexin Alo] RA f&tAxe] =4]
2 AIE 7F A5 AEell drofste] wHA dFHbgol
71098 = & 7/4\°lﬂh— FZ3 & Uk 18
oA 7tA] RASH 2 A AFA AshdllA
plexin A19] W3} 7] o A= &R wirt
gich ool AAES RA HH¥ FH9
9kl FLSollA] plexin Al-/] Wy 1w
&g zA izt sk
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oarthritis, OA) A2 HE]
FLSE Zelslslel (7). 24& 2 mm =7og 27
A+E & Dulbecco’s modified Eagle’s medium (DMEM;
Gibco, Carlsbad, CA)llA 13 Fepil Balass A
7Fsle] 37°C (5% CO. atmosphere)oll 4] 4A|7F 59k
R H2l¥l Al£+= DMEM (supplemented
with 10% fetal calf serum [FCS], 2 mm glutamine,
penicillin and streptomycin)oll A AFE-FA| 71 = A E
o2} 7](cell strainer) (Falcon, FranklinLakes, NJ)& 7]
B3 75 em’ EFepAaol] FRA A 12417 skt
T uERAEE AASE FHAERRE DMEM
(supplemented with 10% FCS)ollA4 ulekslsict. Al
vk AFste] Al 3014 7 Ae]e] FLSE £ 4
P& 91 Agakdch

2. BEHofup g HH LY THIZS| 22|

= o] A7 RA AbollA HAAARE sl
ANe Qdglon], AT GRS FA A4kl
(phosphate buffered saline, PBS)E ©]-&3}o]
sz B Asla ALl EIAAAG (14).
RA SH42HE] 2|23 Wxgele PSS o] §5to]
112 BAelgich B o Brgoozyy ¥
23t el 7= Ficoll-Hypaque (SG 1077)%¢] wvlEF
Zpol 5 o]slo] AL els Ut Ficoll & $1¢ F
FAIZE FH3e] 24 viA| (complete medium, con-
sisting of RPMI-1640 supplemented with 10% FCS,
100 U/mL penicillin, 100 mg/mL streptomycin and 2
mm L-glutamate) 2 3] 4] 3}o]

4 i

A4Ee ¥ Human
pan T cell isolation kit II (Miltenyi Biotec, Bergisch
Gladbach, Germany)< ©]-&3lo] THZE Eal3l )

3. Plexin-12] M XZX|5}5t0iA

1=

RASH OA hApE ] & Fadorzr
oz A3} F sepglo 2 Eull(embedding)sto]
5um FAZR Fekd wWd=zZ3ed e A
o AAE Lepolm Feksol seble ol A
AAIL xyleneo 2 S @ F olegz S5
stk =2 Wl WAA FHAES)E 4 (endogenous peroxi-
dase)x 3% H.0,5 ol &3te] Xz ow zcis}
(microwave)E ZAbslo] AUS =FA|Zh v Eo)

4 AgE WA Sl 28& 15% % 94

tlo
e

=

[o}
i 4

o7 604 E]F HFEAIAI o] ¥ 1: 10022 3|43
4 3bplexin Al @A|(Santa Cruz Biotechnology,
Santa Cruz, CA)E 4°CellA] 12417+ §<¢F WHg-A|Z ek
AE & 22 & biotino] A ¥4 IgG (Vector
Laboratories. Inc. Burlingame, CA)®} 30&7F HE-3-A]
Ak vpARre 2 peroxidaseZ} H-EE
(DAKO, Glostrup, Denmark)< 7}slo] Al-2of4] 30
B+ ¥b2 A7) 3 3, 3’-diamino-benzidine > & HHY&}
1o Mayer hematoxyline 2 thHzIN-E 313

29 =z ZZ(negative control tissue) UX}FA]|
Al 314 £ =L jsotype control antibody (IgGl,;
R&D Systems, Minneapolis, MN)E AF-83}931 1 2]

ol B 2 Yoz daeg

streptavidin

4. Plexin A12| THM|ZE5}5HA A (immunocytoche-

mistry)

RA 3kAZHE] wljekEl FLS (1x10° cells)S 8-cham-
ber Eetol= FEhell 24417k EF A F
PBSE AlH3} e}t 2% paraformaldehyde® 4 A 71

Ag XA (bovine serum albumin) S 2 H|E0]
Q AgE Adskadrk. o] F 14 Fplexin AlF
A|(Santa Cruz Biotechnology) -2 AF &-Np-1 &
A|(Santa Cruz Biotechnology)E WH&-AlZth. Z2&
24z Cy3 743}t g-9d4-8A|(conjugate anti-goat antibody)
(Sigma, St. Louis, MO)9} Alexa488 ZA3}; d-AFaHA]
(conjugate anti-mouse antibody) (Millipore, Billerica,
MA)E #H7}ste] uFSA171 2 ProLong®Gold antifade
reagent with DAPI (Invitrogen, San Diego, CA)E 3%
AR Ygdn Aoz Wt

2 ot

5. Plexin A12| Western blot ZIA}

ufek=l FLS (3x10° cells)S A Z-E3)M(0.5% Triton
X-100, 300 mm NaCl, 50 mm Tris HCI, pH 7.6, con-
taining 1 mm phenylmethylsulfonyl fluoride, 10 z£g/mL
aprotinin, and 1 x#g/mL leupeptin)oll H L 4°CollA4] 30
B gzt QR F Ao g3
vl oFS Bradford assay (Biorad, Hercules, CA)Z
At FFe] A (50 £g)S 10% sodium do-
decyl sulfate-ployarcylamide gel electrophoresis@ 2]
3t o5 Y EZAEZ =" nitrocellulose membrane)oi|

o] F XAk 5% FAEGmonfat dry milk)E M7}

I e
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g Eg| A9k od < (Tris-buffered saline, TBS)oll 4°Col|
A 12417 FE AAgE oh 5% FAMEER, 0.05%
Tween 20°| d7}= TBSol|l4] E7] &-plexin Al &
A|(1 : 100) (Abcam Inc., Cambridge, MA)2} 247+ &
o WAL olF HushEi HaE oA
IgG (Santa Cruz Biotechnology, 1 : 3,000)2} HF-&-A]Z1
= 3}skutsd(chemiluminescence) (ECL; GE Healthcare,
Piscataway, NN 22 plexin Al19] EAE &2l3}
P 1 ke HEE Bactinddl Wl Auigtes %

Az}t

;

6. Plexin Al mRNAS| SFA} SatEA QiAHIZS

RNAzolB (Biotex Laboratories, San Antonio, TX,
USA)E o]|&3slo] wljoksl FLSZHE] #x| RNAE
dolc) 2231 24g9 RNAS F3 o2 RevertAid™VM-
MULV %A A&Z 4 (MBI Fermentas, Hanover, MD),
random hexamer (TaKaRa, Shiga, Japan)E ©]-£3}o]
cDNAE A3l 2 419 cDNAZ FFE4 A2
HE2-S AJefsll o primer F7]AEL 23 7
t}: plexin Al 5’-ACTACCGGACATATGCCATGC-3’
and 5’-CTCCTTGGCCTGGGTGACCG-3" (631 bp); GA-
PDH, 5’-CGATGCTGGGCGTGAG-TC-3" and 5’-CGT-
TCAGCTCAGGGATGACC-3’ (498 bp). %3 F3d
4 daubS e 1.5% 7 d(agarose gel)oll A A

7)%d-& skt

7. Cell Counting Kit-8 (CCK-8) assay= S5t FLS

o M= seo| 53

DMEM Hijekolol| 4] 24417F wioksl FLS (2x10°/well)
E 96 well plateol] FZA|Z v} 484]7F % Insulin-
Transferrin-Selenium-A (ITSA; Life Technologies, Gai-
thersburg, MD)7} *£3+%] DMEM Hklol] Sema 3A
(10~200 ng/mL)E A glslgich. 2447 £ CCK-8 &
o (Dojindo Laboratories, Kumamoto, Japan)< *d7}(10
#1100 £ Ly3ta 4A1ZF Foll 450 nmollA FHEE
=gsto] AE o] WS Hrlelade)

8. FLSO plexin A1 ALRZEXIO CHSE short
interfering RNA (siRNA)2| ME} Q|

24 well plateclls] RA FLSE 10% FCS7} X3+=
DMEMON A 1x10%welld] =52 BxA7] o}S FCS

Al 2% 2007 —

o} &AA7L ¢ DMEMOZ wiA S ulito] gl
t}. SiRNA-lipofectAMINE reagent 5-31AE A s}
7] 9%} serum-free OptiMEMS 92 AFelollA] 1 uL
9] lipofectAMINE reagent (Invitrogen)$} plexin Al
siRNA (10 pmol)S =3¢t AE% plexin siRNA
= Santa Cruz Biotechnologyoll 4 A% Z 2o Z ple-
xin Al AAAE knockdownA7]7] 93l 31QkEl 37}
A FFe 20~2570 AolE 7HAl wEHlLEE 9
Zolt}. Plexin A19] 9] tZ(negative control)Z+=
scrambled sequence® 7% control siRNA (Santa Cruz
Biotechnology)% A8-&l9ich Plexin Al siRNA =3}
2 Az ANG Yol uet 348 % 7}
wellell 7}sla plates HAF2 F=gA EE5o]
FLS®} =3ttt} FLSel lipofectamineol] 2]t siRNA
o] FE3] o]FoAE AIHY 4417 Fofl mliF
HS 10% FCSel *3%¥ DMEMOZ ulito]lFglxw
37°Coll Al 24X17F EQF FbR wiekslAeh X &
plexin A17} A2E FLSE TAIZ&e] FE5ulds <
3l AHgslsict. FU3 ZZ A siRNAE ARl
9k FLS %2 control siRNAS A2 FLSE &9

=S 93 A8

-

ok

2

=

9. TMIZQ} FLS2| ZZH 2k (co-culture)

Buleks 98l 10% FCSe] %3 DMEM wl|%k
B8 A7l FLS (1x10%well)S 24 well plateol] 5
% 24A7F B¢ 5% CO,, 37°CollA] ujekslo]

= FAAAL AX F RA 3RS Fl 2

oo 2 BE] B3t TAEGRx10/wel)S A7}

F 37°CollA 24X17F Bt FEiFsldct. wik

e FHs &5 AR v2E FAY

W7k 20°CellA Kkt

B ol ot 2 of

[ES AU 2

o,

10. TL-62} EFHTSISHEMEIEE] (monocytes che-

motactic protein-1, MCP-1)0f| LSt SAMHAS

Y
wek A o) IL-69F MCP-19] 55 o]dol
Haug st o] TAWAFgwyor FAHHS

. = A=g 9 L6 R
&D Systems)®} MCP-1 (R&D Systems)s AH-23}31
=3

N
>
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11. EAH

31 paired or unpaired sample T-testE i P

Ane HFEFAAL FASN BFek vl
o]
A BASHow foleietn %

Zkol 005 ols}al
At

= 1}

1. ROIEIA RESZTENM plexin A19] B

RA TAzA A plexin Al9] BES} 9x&
oli7] $lsted, 3% ] RA 3HAel 27 ] OA 3HAH
2ol 4] plexin Alell 5o]% A o] g3k W
2231kl A5 Algsgieh. 1 A3 plexin Al T
MZo] RA 3xle] $3utzr AFA BE uke
o] e (F 1A-E). Plexin Al YAHISS 2
f2uto] F I A Z=(lining layer)oll ZshAl Uebyke
m olflol e i WEF, IPIAE FollAE
A= ek o2l A plexin Ale] F¥etzZ

: Plexin Al in RA —

& TAS A o AlEel FSleA Lxet
3 9JeE HolFrh 0A FERt=zZE A plexin Al
< wdslx o FZ FIAEF AT o]
goith@d 1F-H). olu] &&A ulel 7o) 0AZA
o RAZA ] uls] AR AL AES) o BAE
9] Hfo] Fom ofof wlg} plexin Al YA A|E
o WEE ut
2. HHHE ROIEIA REUMIEZMAM plexin A12|
|

fgute] I AEZL FLSS tAAZGA &3
‘“"K'ﬂ“(macrophage like synoviocyte)Z ©]Fo]#] Qlch.

AAES plexin Al FAAET F2ute] FIAE
ol 4o ek Asiel Aol

Zo 2 HE] Eg|gk FLSOA] plexin A1e] W& =
Astazl skdek. 18 2A0A K vlkel 7ol wiok
%l RA% OA FLS EFollA] plexin Al mRNAS]
o] #Hel¥|glry. Western blot A4S o] RA
FLS (n=7)¢} OA FLS (n=7) 7ZFell9] plexin Al w3

Fig. 1. Expression of plexin Al in the synovium of patients with rheumatoid arthritis (RA) and osteoarthritis (OA).
Tissue sections from the synovium of patients with RA and OA were stained with the anti-plexin Al antibody.
(A~E) The plexin Al immunoreactivity in the synovium obtained from 3 different patients with RA. A:
magnification X200, B and C: magnification x400, D and E: magnification x100. Rectangular area in Fig. 1A
is magnified to Fig. 1B. Cells stained with anti-plexin Al antibodies are shown in brown. Intense staining in
the synovium was observed in the lining layer (arrowheads), endothelial surface of the synovial vessels and some
infiltrating leukocytes. By contrast, isotype control antibody did not stain the RA synovium (Fig. 1C). (F~H)
Plexin A1l expression in the synovium of two OA patients. F: magnification 100, G and H: magnification %200.
Fig. 1G is the magnified image of the rectangular area in Fig. 1F.
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C
GAPDH 0.24 p=0.008
B = ‘
RAFLS OAFLS £ 0.20 -
1 2 3 4 5 6 g
‘—' _— ‘Plexin i 0.16 1
£
P--——-‘ B-actin E 0.12
o
RAFLS OAFLS o 0.08 -
7 8 9 10 1 12 13 14 ©
‘ PN — —_— ‘Plexin 8 0.04 7 ﬁ
- 1 000 T 1
— e —— —— — — B-actin RA OA

Fig. 2. Plexin Al expression in the cultured synoviocytes. (A) Plexin A1 mRNA expression in fibroblast-like synoviocytes
(FLS). The mRNA was extracted from cultured FLS and other cell types; lane 1 and 2: FLS of two rheumatoid
arthritis (RA) patients, lane 3 and 4: FLS of two osteoarthritis (OA) patients, lane 5: Jurkat cells, lane 6: human
umbilical vein endothelial cells, lane 7: Detroit 551 skin fibroblasts. Plexin A1 mRNA expressions were
determined by reverse transcription PCR, using GAPDH as a reference gene. Representative results of more than
3 experiments are shown. All experiments yielded similar results. (B) Basal expression levels of the plexin Al
protein in RA FLS (lane 1 to 3, lane 7 to 10) and OA FLS (lane 4 to 6, lane 11 to 14), as determined by
Western blot analysis using the anti-plexin Al antibody. The housekeeping gene, [ -actin, was used as the control.
Data represent the results from one of three similar experiments. (C) Comparison of the optical density ratio
[plexin A1/ S-actin] between RA FLS (n=7) and OA FLS (n=7), which was determined by Western blot analysis.

DAPI

Fig. 3. Coexpression of neuropilin-1 and plexin Al in rheumatoid synoviocytes. Immunocytochemical staining of
fibroblast-like synoviocytes showed the neuropilin (NP-1) protein as green fluorescence (A488), and plexin Al
protein as red fluorescence (Cy3). Coexpression of NP-1 and plexin Al is shown as yellow color that merged
staining. Original magnifications: %200 (upper panel); <400 (lower panel).

Anti-NP-1 Anti-plexin A1
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—#9%F 9

9] 7]A & (basal expression) HEE vzt A3},
RA FLS7} OA FLSHEt} 4ul] o]4F &2 <ok9] plexin
AlS T3ty JATKFEE vlE[plexin Al/S-
actin]: 0.14+0.07 ™ 0.03+0.03, p=0.008) (L& 2).
AZZAEANA plexin 12 NP-17} +FH HgAE
o|F3 9t} (10). NP-12] = = )<l Sema
3A+= NP-1 k5 8ol u]3] NP-1/plexin 1 5%
FE&Aol Hep st A3ES A3 Agdgel (10).
A5 FLS®| F¥ VEGFis 8417k NP-10]2h=
ZAd}ol] FAste] NP-1/plexin Al H3hAe] EEFY
= WA E3AgH o2 =ASG ek 7] 30014

A
107 5 24
1201 HH 48 hr
100 -
2 80
K
'S 60
8 40
20 1
O T T T
0 10 100 200
Sema 3A (ng/mL)
B
24 hr 72 hr
U C P U C P
C
140 1 24hr
120 EH 48 hr
& 100 A
Z 801
8
S 60
S 40
20 A
O T 1
Untransfected Plexin A1
control siRNA

: Plexin Al in RA —

By nlel o] 7ol RE AXollA] dplexin-1 A
of A%l FLSE UNP-13A % FAlol A=l
t}. o838t ZI}= RA FLS7} NP-1% o}y &} plexin-
I Aol £83k3 a5 ov]shel

3. TEN|ZO|A plexin A12| HSin} ME M=
sS=to| 2HA|

W] A ZEoll 4 Sema 3AE NP-13} Z3tsto] Al
Foled FAE Al AEE FEIhe Wi

elﬂml VEGFmL 18461 ﬂ%:%

Fig. 4. No effect of pleixn Al and its ligand,
semaphorin 3A, on viability of RA FLS.
(A) Sema 3A, ranging from 0 to 200
ng/mL, did not affect cell viability of RA
FLS, which was assessed by cell counting
kit-8 (CCK-8) assay. (B) Downregulation of
plexin A1 mRNA by short interfering RNA
(siRNA). Plexin Al knockdown cells were
established via transfection of the plexin Al
siRNA into the primary fibroblast-like
synoviocytes (FLS) using lipofectAMINE
reagent, as described in Materials and
Methods. The mRNA expression level for
plexin Al was determined by reverse
transcription PCR in untransfected FLS (U),
cells transfected with control siRNA (C),
and cells transfected with siRNA (P). Plexin
Al expression was completely abolished 24
hours after the transfection. Data are repre-
sentative of three independent experiments
yielding similar results. (C) No effect of
plexin Al knockdown on FLS survival. RA
FLS were culture with DMEM supple-
mented with 5% FCS after the siRNA
transfection. The cell viability was deter-
mined by CCK-8 assay 24 hours or 48
hours after the transfection of plexin Al
siRNA. Data are the mean=SD of three
independent experiments.

— 131 —



— g Fbe 282 Al 144

cyte)oll A FEoEH o AT AHE FEIh
(15). AAEL RAOA plexin Al9] 7]5& =AY
el wiek=l FLSOA] Sema 3A%} 1 &
plexin-10] A|ZAHe)] ol Ags FEAE 2AY
ek 27 4AdllA HE wiel Zre] 10~200 ng/mL
X% 9] Sema 3AS A3 T 2447+ 484 7F o
FLS &3S CCK-8 assayZ H4% A3 A 2stA
%tz vlazste] AEFE] XolE Heolx o
gkl XS SiRNAE o] &3l FLSW plexin mRNAS
knockdownA| & 73 -F-oll=(28 4B), A|E A&
Hebs BEEA Askthad 40). olHd Ade
AN AEY T FAEGE Dl plexin Al
o] FLSS AE £ Al HoA Fg&

A A,

4. Plexin A12 THIZER} FLS2| MSEZ0| 2lst
IL-6 AAM0f ZHo{StCE

)
EH 9 plexin-10] HZASAARE 2H-gslo] TRIZF
]- Z/L] §L/<-l_q,].ﬂv,_ 1L-12

>

Control

siRNA

— Untrans-
fected

160
140
120

100 .
Plexin
80 - siRNA

[ Patient 1
Hl Patient 2

60 -
40 -
20 -

IL-6 concentration (ng/mL)

0 T
T cells + - - + + +
FLS - + + + + +

Al 2% 2007 —

13). ¥4 RA FLS9} TAIEE ﬁg— wljokst 749 TA
H IL-6, MCP-1,

=2 plexin Ale] T
329} FLS 7te] 3zrgof Fofslo] IL-69F MCP-
1¢] *E*é% S+ dEA =24 :1'%4
% LY Nol|A] TAIEZ
elslo] FLsa} e & ¢ FLSEHE Y IL-
62 Aol 2w o] Frksldel. zEvt FYd =
Z1oll 4] FLS®l plexin Aloll th3l siRNAS A2t
F TAZE A=l 23 1L-69] S7F7F 72 Lojipz
okskel. TAHIES) FLSO| F-Fulokol] o3k MCP-1 44
o Z7F A §AG Ags BAHAIAA §lD).
3 RA #Ae] &3 o] dalFollA TAIEE 2
2lslo] FLSS} &3 7% 1L-69] Aol sul o4
Z7VsF9d o1} plexin siRNAS FLSo| A28 Z9 &
2N g cix] BEFo gulk L6 =717}
FolE| ok (H4g: 43.3%, 1 5B). o3t Ay
RA FLS7} plexin Alg vi/HE dle] P =2 3ol
W TAES F32gsla o] & 3l IL-692F MCP-1

==
(<]
ol

XN oy

ot

(o)

1,600
1,400
1,200
1,000
800
600
400 1
200

Control
siRNA

Untrans-
fected

IL-6 concentration (ng/mL)

T cells + - - + +
FLS - + + + + +

Fig. 5. Downregulation of plexin Al results in a decrease in IL-6 production from FLS stimulated with T cells. (A)
Complete reversal of IL-6 production from FLS stimulated with peripheral T cells by plexin Al knockdown.
The plexin Al transcripts were downregulated by transfecting plexin Al siRNA into RA FLS. Control siRNA
with scrambled sequence, which has limited homology to all known sequences in the human, was used as a
negative control. After 24 hours of transfection with plexin Al or control siRNA, RA FLS (1x10*well) were
cocultured with T cells (3x10°/well) from peripheral blood of RA patients in DMEM supplemented with 1%
FCS. IL-6 production in the culture supernatant was determined by ELISA. (B) Partial reversal of IL-6 production
from FLS stimulated with synovial T cells by plexin Al knockdown. Transfected or untransfected RA FLS
(1x10%well) were stimulated with T cells (3><105/we11) isolated from synovial fluid mononuclear cells of RA
patients. Data are the representative of two independent experiments in triplicate.
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