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Highly Efficient Gene Expression in Rabbit Synoviocytes
Using EBV-Based Plasmid
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of Korea, ZDeparz‘Meﬂl of Anatomy and Cell Biology, Hanyang University School of Medicine

ABSTRACT

Background: Rheumatoid arthritis (RA) is an autoimmune disorder charactetized by
chronic synovial inflammation which leads to joint destruction. Gene therapy of RA
targets the players of inflaimmation or articular destruction. However, viral vectors have
safety problems and side effects, while non-viral vectors suffer from inefficient gene
transfer and fast loss of gene expression. To overcome the limits of non-vial vectors,
an EBV-based plasmid which is known to exert prolonged high level gene expression
can be used. Methods: pEBVGFP, pEBVIL-10, and pEBVVIL-10 were constructed by
cloning GFP, 1L-10, and vIL-10 genes into an EBV-based plasmid, respectively. The
pGFP was used as a control plasmid. Fach constructs were lipofected into HIG-82 rab-
bit synoviocytes. The expression of GFP was monitored by FACS and confocal mic-
roscopy. 1L-10 and vIL-10 expressions were measured by ELISA. Results: GFP ex-
pression 2 days after transfection was achieved in 33.2% of cells. GFP-expressing cells
transfected with pGFP decreased rapidly from 4 days after transfection and disappeared
completely by 11 days. Cells transfected with pEBVGEP began to decrease slowly from
4 days. But GFP expression was detected for over 35 days. In addition, HIG-82 cells
transfected with pEBVIL-10 (44.6£1.5 ng/ml) or pEBVvIL-10 (51.0+5.7 ng/ml) se-
creted these cytokines at high levels. High level cytokine production by hygromycin
selection was maintained at least for up to 26 days after transfection. Conclusion: These
results suggest that the EBV-based plasmid has a potential to improve non-viral gene
transfer system and may be applicable to treat RA without the drawbacks of viral
vectors. (Immune Network 2004;4(3):190-197)
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Aol ek, Aol E oleld UMAL FEHT FAA
g 47 W2 JH Agse] A& A8 E}E du
A she AE FriEs HAGS FEA7) 2 Bl
NN B3 3 JrkeT). 53 Frhe s BEGE Pa
7h w8 29 FFHol gdo] FAAE FhE A
Zol golmz He FAgH Fe Az ANE 7
@ 5 ok 34 A2E Silo] AAHOR RAS A
237) A 489 Azl BE Fo H847 A

o 582 A%

293 A28 4347 AE Yol A
oz wisolo} @tk HAw, BAAA A A

2)
=y aeo] w2 A4 A AL AEEA &

30
o

FriE 2 BAaY 04 Azol HEH qHE of
o= vlo]e 2 W E, ojd|k= & nlo]e| 2 W E(AAV),
Y EZ vlo]# 2 W E, herpes simplex v}o]# 2 WE 7}
ATk ol vlole 24 WHE X5 A AY &
&2 =4, vlo]l Y24 FAES AEte dS vheS
dod 4 glown, tHgo] g 7 ARETHE).
W, Qb Ado] 2 Hintolg 24 WHE Al27t F4
ghol mpet gA AAdE ] BE Fgo] ke wo] Q)
o} olgl gk Hlulol A W E o @S Heelr] fst
o] Epstein-Barr virus (EBV)-based Z2}~0|=5 ALE-gH
4 At} EBV-based =227 == EBV nuclear anigen-1
(EBNA-D)# B4 7]132Q] OriPE 7ty o zM 71&d &
94 e Behavsel Make] A% oln PR
d 85 7UE & AH9,10). EBBVE &5 AlE o
Al episomal DNAZE| 2 EA3tHA A ZASEHE
43571 $18) EBV 3 391¢l EBV nuclear antigen-1
(EBNA-1)¥ 54 713<1 OriPE B L Z gt o] 7 &
AE ¥ 335} EBV-based ST~V = AGE A EQ
3 Yol A AE FA e Bt5o] A7t BAE sta g Al
EZ y¥o] oo 2N A7 FAHE 548 7}
A A BTHO). o]# 3 5F o] = EBNA-1<2 nuclear
localization A3 Z 7}A o 2H ;o 79 o]Fo] 25
a1, OriPe} ZA3Hele] HAF ZZ A (transcriptional enhan-
ce)ZM 7]%5S 3HA ®Th(10). ©]# 3 EBV-based =2}
227 == lympho-hematopoietic A ==, hepatocellular car-
cinoma Al| ¥, cervical carcinoma M XF 52 & hu-
man 2 MEFAA 1 F&4d0] THEHATKILI). E
& EBV7F humano] @A Hol ZdH= Ads 2
EBV-based Z&}20]| =+ v (mouse)oll A -2 E A
Z 52 H A (porcine)l A frefE AEAAMNE =& 3
2 2E g8 HYTH12,13).

FrtEl 2 A E &2 59 W €354 Al E7L S
=3 232 IL-10, soluble TNF-R IL-1Ra%} #2 A5
S JAEH7] Qg Ak BE® FAIZIY aHy
wE o] AFA AEFIT vnE w ddHo=
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] $- Ho] dF wkgo] 2AH A E3tta LA Ut
(). A FHSA AP EFILS &Ko A BA F-9]
2 Aggogn dFS Hstua e ATt o] F
AR Yt} FEFA AL EFFRIQI IL-10 2 A
of o3t AFA Alo|EFIQI(IL-16, IL-6, IL-8, IL-12,
TNF-0)9] A4bs AA e, AHHAC2 T A|lZE A
SAY T2 1129 A4S Aoz HNkeS
A3tl(14,15). 53] RA FAZREH 2 T
synovial membraned] IL-10S * |3} S W] TNF-a}
IL-1p 59 954 APIEIRIEY #do] fHadT=
Bz} glo] IL-100] RAE A &317] 93 g4 #F34
Z ZA3}slth(16). 9+H Epstein-Barr virusol] 2] ¢33}
# viral IL-10 (BCRF1 +732t9] 4H&)2 human IL-107}
84%°] TYS ot it NES 71HE Bk ol g} IL-10
3 7)5FHo 2% wj$ FAFSEaL, MHC class 11 28-S
down-regulation3F & 24 IL-2 HH|9} & Eo] T A E
Z25 7HAAZItH17). 53] vIL-10 (BCRF1)S IL-104]
d 945 S - e Ve JHAAN Th €48 &
A7IA ol A B HAS FEstA ¥ FHES 7HR
Th18). vIL-100] F=3F AFA Ate] BRI wd o] Uy
Bue FrtE 2 3 gl £ A8 F3AAR A2
Aog 7lgdth. £ AFodX = vAFHAHGFP) &
2 AAIAL-10, vIL-10)7} LIHEE AZH
EBV-based Z&}20|EE 7} E(rabbit)e] &9 MEF
o Agste] Hd A& @ 85 T OEN RAS
FEAZ 7IE BE Zdo|A 2 EBV-based S0 =

[N

A8 V54 e HEsa Friez B899 FA% A
22 A% Mg bsae 2SI

AN 3 ] . Burkitt’s lymphoma A 591 BJAB A X5
©} EBV 44 AIZ <1 B95-8 ¥ SNU-719 Al X5+ 10%
$-ejo} &> (Fetal Bovine Serum, Gibco, Grand Island,
NY), penicillin-streptomycin (10,000 U/ml, Gibco)®} Fungi-
zone (10,000 U/ml, Gibco)o] X3+H RPMI-1640 B A
(Gibco)ol| A v o3} oW, E &l 23 A(transfection) S 3}
7] 93 7VEY f3v A EQ] HIG-82 Al EF(ATCC,
CRL-1832)= Z& %79 Ham’s F12 B X|(Gibco)E Hj
FstaAct.

IL-109] ™H& mRNA 52 % vIL-109] tg DNA 2.
BJAB, B95-8 12|31 SNU-719 A ¥FE 1ug/mle] A&
o} (lipopolysacchaaride, Sigma, St. Louis, MO)Z A}=
ato] 1x10'70¢ AES Y} IL-109] cDNAZS 93
AL BEg & PCRE FEsto E249st7] s =<l
BIAB A| 3] RNAzol B (Tel-Test, Friendswood, Texas)S
A3t & RNAE 83t th 8 vIL-10 +HAE
PCRE ZZ3}7] 95 &<l B95-83} SNU-719 A E 5
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ol Phenol-CHCl;S #]2)8te] DNAS FZ3151tt
RT-PCR % PCR. IL-10°l] th& cDNAE §/33}t7] 918t
of 2" & RNAS 30 Z 20 mM Tris-HCI (pH 8.3),
5 mM MgCl,, dNTPs (Z} 1 mM#)), 250 nM oligo dT, 40U
Ribonuclease Inhibitor (Takara, Shiga, Japan), 2.5U AMV
Reverse Transcriptase XL (Takara)S X 3I=E 31
25°Coll A 108, 42°Coll A 604, 99°Col A 5% w3313
T} 343 ¥ cDNA9} B95-8 18]l SNU-719 A EXFZF
B E23 DNAS FHOo 2 PCR #AS &35t
PCR-2 10 mM Tris-HCl (pH 8.3), dNTPs (Z} 0.25 mM#)),
250 nM forward % reverse primer, 1.5U recombinant Taq
DNA polymerase (Takara)E ZF3}™ 95°Col| A 542 W
A BEE AR Fol 94°ColAM 30%, 60°ColA 10%,
72°Col A 302 E F 40 cycleS SE3F 3 72°Co| A 108
S B Ao AFEE IL-103% (forward: 5’-ccca
agctt atgcacagctcageactget, reverse: 5’-ccgctcgag tcagtttcg
tatcttcattg), vIL-10 (forward: 5’-cccaagctt atggagcgaaggttagt
ggt, reverse: 5’-ccgctegag tcacctggctttaattgtca) 5-©| primer
ol & forward 5° 29l Hind II A3 &4 <12 A<=
reverse 5° 2ol Xho I A3+ &4 <12 MES 717 Yo
A 2Fat At

EBV-based E8} 21| E A, & Ao A= HIG-82 Al
FFo] ERNAARS A7) f8te 5 $R/9] S~
P =7} AL§H AT} pEBVGFPE o] F] M wls} o]
(12) pCEP4 (Invitrogen, San Diego, CA)E Nhe 19} BamH
I At 842 AE % pEGFP-C1 (Clontech, Palo Alto,
CACEHE FUF HLT 22 GFP FA4E 49
st dlem, pGFP+ pEBVGFPE Bbs 1 AlgHa 4=
22} EBNA-1, OriPE A A% 210 2 EBV-based &2}

pEBVIL-10

10.7 kb i

EBMA-1

n=9to] Wy &4 TS Hlsty] 913 control 2 A}
4% th(12). pEBVIL-107} pEBVVIL-105 A28} 7] 9
3}o](Fig. 1) IL-102] RT-PCR AH=3} vIL-102] PCR AHE
S Hind I} Xho I A3 42 Agste] Aderal ot
pCEP4 (Invitrogen) JA| g At E4252 T3S
t}. AdE DNAE 08% o722 Ao A7|H9 53y
IL-10 (555 bp), VIL-10 (531 bp), pCEP4 (10.2 kb)&] ©&
< 8921 % gel extraction kit (Viogene, Sunnyvale, CA)S
o]-&3sle] DNAE FZsAth F+2 ¥ DNAT 1% ob7t
22 Ad Uy A4 sEE Hlusgon, ¥H
DNA: A3} A} &= DNAS] E(mole) HI&©] 1: 57}
% =2 T4-DNA ligase (Takara)Z ©]-&3to] HgHal ot
A% ¥ DH5a HHE|Eote] A Heksto] FHE F=
Yol A pEBVIL-103} pEBVVIL-102 A A8t oM, 47|
Moz g3t

HIG-82 MIX29 {37 g ¥ EIAXHEH AX
Al EN2AAL NEE HEFS T plateE 60~70%
AL AL w P35t} Lipofectamine (Invitrogen)¥}
DNAE Opti-MEM 1 (Invitrogen)ol] 412 3 21L& A 40
£ 59t #X35}Y Lipofectaming/DNA £33 7} A 5
TE sta, A7 S 9t HIG-82 Al =7F HF
H plates -ejo} o] £ A ¢FE Ham’s F12 Hj A
2 33] A3 Lipofectamine/DNA &34 & A 9|

7}akal 37°C, 5% CO, ¥ 7]l A 5A17F &<t v &3t &
10% $-efjo} d4o] ¥3H Ham’s F12 v A 2 w83}
t}. pEBVIL-10, pEBVVIL-10, pEBVTK Y] EAAH A §
&5 XAbstal sfo] 1= mfol Al ot A AAFS 4

Al ZYE3}7] #1351 green fluorescent protein (GFP)<
HE S T2 7]E0] A 23 pEBVGFP (12)2 4 =g

pPEBVVIL-10

107 kb 2l

EBMNA-1

Figure 1. Schematic representation of pEBVIL-10 and pEBVvIL-10. All EBV-based plasmids contain nuclear antigen-1 (EBNA-1) and
the origin of EBV replication (OriP). The resistance gene for hygromycin and ampicillin and a prokaryotic plasmid origin of replication
are also present in all the plasmids.



2r=0k1:1 (ww)E 40] AHS3Hth EdlAA 2Y
Z e sto]12ulo]Al B (hygromycin B, Sigma)S &)
stm A AP S FBARE S o8t #HESAH
A X &4 (Flow Cytometry). HIG-82 A X0 Ed X
57 98 A4 202 A4 sl AAE B
A& A A5HH . pEBVGFPS} Lipofectamine (invitrogen)
o] B3A)7} EdAHEH A EEL trypsin-EDTA (Gibco)
S Agste] ¢&star, 10% Fejol E4o] x3E iz
Hol o] & & 5% 52k 1,500 pmol A YA F-3)
At &8 A X E-S phosphate-buffered saline (PBS).-
2 23] AHstgon, FEd4ES AAZ F 1 mgmld
propidium iodide (PI, Sigma)$} 2% %-Ejo} o] ¥ &=
Hanks’ Balanced Salt Solution (HBSS)ol| 4¢] F1t}.
A3 #42 FACSVantage SE (BectonDickinson, Moun-
tain View, CA)S AH&-3le] S35} t).

Confocal microscopy. EA = A H A E = confocal mi-
croscope (Bio-Rad MRC-1024, Bio-Rad Laboratories, He-
rcules, CA)S A}8-3}a] 488 nm Ao A 5T}
Sandwich ELISA. pEBVIL-10%} pEBVVIL-100] X & ¥
M A IL-107 vIL-100] FEH = 7] 2 HAZFS
ZA3t7] 9Jste] ELISAS 338tk AEE 24-well
plate (Nunc, Roskilde, Denmark)ol] 3x10* cells/well & &
T3 F 2447 T E-d2H A5G 01, 3~4U vt} 4]
X g S-S Fol 70°Col A E@s T IL-109]
74-%- monoclonal anti-human IL-10 antibody (clone 23738;
R&D System, Minneapolis, MN), vIL-109] 7% rat
anti-human IL-10 and viral IL-10 monoclonal antibody
(clone JES3-9D7; Pharmingen, San Diego, CA)= 96-well
MaxiSorb surface plate (Nunc)®ll welld 4ug/mlZ 4°Co
A 12417F WhgA17] B 2k 84 (1% BSA/PBST)S 200
Wwell ¥ Ao 241 7F FAt}. IL-10 standard 25
recombinant human IL-10 (R&D System), vIL-10 standard
2 & recombinant EBV viral IL-10 (R&D System)S A}-&
.07, sundardS} 39337 S AL WY 45
S 50pwell® Bl AL A 2417 8-S A AT Tween-
20°] 0.05% E3E PBSE 4¥ A1H3 % biotinylated
anti-human IL-10 antibody (R&D System)'} biotinylated rat
anti-viral IL-10 monoclonal antibody (Pharmigen)S- well &
500 ng/mlo.Z 5 5 2A17F RS AT Al H &H o
2 49 M3 3 ExtraAvidin-Alkaline Phosphatase conju-
gate (Sigma)Z 1 : 2,000 2 3]2]3}o] 50ul/well & ¥ Il
A2 A 2417F §H-&A1Z] ¥, DEA -8 (Diethanolamine
97 ml, NaN; 0.2 g, MgCl, - 6H,0 0.1 g, <= 800 ml)°ll
p-nitrophenyl phosphate (Sigma)E 1 mg/ml =& =
well T 50p% EF31H . &3 =+ microplate reader
(Molecular Devices, Sunnyvale, CA)Z 405 nm 3}7gol A]
At

a1
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Z ot

LipofectamineS ©] &3 Az Ag &, 5Z9 E
dAaf iy 2308 Ys7] Aste] HIG-82 Al ZFE 12-
well plateol] 5x10* cells/well2 HZE ¥ pCEP49} 1:1
(W/w)E 43S pEBVGFPZ Lipofectamine ©|-&3}o] E
A2 A3tk DNAS 02~08ugl & Z7HA71H 1
ul =2 2119l LipofectamineS AF8-3}4] lipofections A
Akt EA2H A 24417 & confocal microscopeS
ARgstel BE3 A3 0.6uge] DNASF 2ue] Lipo-
fectamineS AM&3F ZAA 71 o e g8 S H
Atk FAZE BHS AEZS 6-well plated]] 5x10° cells/
well2 HZ3 welld] WA o] Z71% HISE DNAS
Lipofectamine S Z7HAA EANAHA T A5t 0
o, 12-welld @ 0.6pge] DNAS} 2ul¢] Lipofectamine2-
ALESAE A TS HIEE F7HAA 6-welld] E
A2AAEAS Aol 332%9] AlE7F GFPE U
st= RS FAste HAH EdaAA 215 Fs)
ATHFig. 2). o] %9 BE AL ol9f TUS A
EdzAA AAH st
EBV-based Z@2m=6] o3 A&d GFP 9.
EBV-based S2t2m| =0l o]k GFP| o] eef A&
' AL 891317 93t pEBVGFPS} control k2
t] =29l pGFPE HIG-82 Al 250 Zt7Z Edl~d A 319
TH(Fig. 3). pEBVGFPS} pGFPE 5% mole 4-2] DNAS
AHE-SFA AL 7 EF Al <7 lipofectamine % 5 T2 EE
28] 2AE BT 5 st A An Ed
A4 2447+ ¥ pEBVGFP7} g ¥ 79 pGFP7} H<
H ARG FFS BEste AE7)2u) oY B2 A
< confocal microscopeE AH-&-3te] &3} pGFP7E
Agd ATore B & A3 gFo| A
sttt 4 $HE w24 Fgo] AAEHUSH, 119 ©]
o= o] &3] Atebxith pEBVGFP7F HEE Al
ZAANE 4Y o]FHE FFo] AX3] Fol57] At
Fo, 35| At Fo & 3] FFS HHAT
wetx] 7LE (rabbit)e] & A 2ol EBV-based &2}
2H 27 BEAo A&HH0E FHAE HHIT=
AL st
dlol2 2 rfo]Ale] &3t transfectant X1H. pCEP4%}
111 (wjw)E &38 pEBVGFPS} pGFPE 717} Edll~
A3 AEES 3,5,6,7,8,9, 10, 15, 20, 30, 40, 50
pg/mle] sfo] 12 wlo] Al At Hd¥ 14L& con-
focal microscopeZ &3} TE dlo]1Zvloldl FEE
S7HA71H AE S A 23 20pg/ml ©]/3e] Fxof
Me EA2IAA & AZE7HA Abdo] fFEEHIAOH,
3ug/mle] FEo|AE transfectant®] AW o] x| gkokrh
(data not shown). W2}A 5~10pg/mle] Fx9 dlo]12

=
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Negative

DNA (ﬂg) 10/ A 104
0.2 0.4 0.6 0.8

s (5.85%) | - (11.13%) (18.30%)| - (24.76%)
S iil :‘:

o 1° i

£ ‘ !

& (15.15%)| - (28.40%) (33.20%) | - (32.55%)
2 27

T &, &y e

Day 1 Day 4
13 i . N

pGFP

vfo] Ao g Al XS AAISATH(Fig. 4). slo] 12 v} Az Aade Ae B
Ol 21 Ag 1 % #2323 pEBVGFPY pGFP7} Ag EBV-based Z &A1=

*ﬂi F 3%l ¥

Ao A= GFPE

¥o} A 1

Green Fluorescent Protein (GFP)

Day 7 Day 10

Fezom 29 T2
Aol A2 A4S

W3 F pEBVGP/} eel
%@&tkhﬂ}ﬁﬂzﬁﬁl%ﬂ

Day 14 Day 22

S& control 2

OSIE}

Day 28 Day 35

Ag 3 493, HIG-82 Al
cellsiwell2 7 F38}3 T2 pEBVIL-10°]4} pEBVVIL-10,
Ze}2v| =9 pCEPAE ZH2t Ed 2~ A &)
ol &3S Yel= pEBVGFPE ©|&

Figure 2. FACS analysis quan-
tiftying GFP expression in HIG-
82 cells. Analysis of GFP expres-
sion was carried out 24 h after
transfection by PI staining. Valu-
es within the parentheses indicate
the percentage of GFP expres-
sing cells.

Figure 3. Prolonged gene expre-
ssion in rabbit synoviocytes fol-
lowing lipofection with the EBV-
based plasmid. HIG-82 cells were
transfected with pEBVGEFP or
pGFP. At different time points,
GFP expression was analyzed by
confocal microscope (100Xobjec-
tive).

59 1L-103} vIL-10 97
FFE 24-well plateo] 3x10°

DNA %}

©1 (ww)Z 41 A co-transfectionFr . ZH {2} W

54 5913} transfection efficiency ¥l & & 4=
FFAvF o2 FEg A, 30%
o]de] AE7} ﬁﬂ%% s AS

pGFPS EJA QG A E M= GFPE LA st= Al X

7b A&Ek7) AlAE T pEBVGFPE P XSS

AL A3 lopgmle] Sto]azmpoldoR Adsgl  th EdAHA 1Y F
& 3% 149 B F 60% FE=o AE7} GFPE i st

Qom, 28U F 90% o]Fe] MEo|M GFPE wdsty  HH 284S

ok WHA, pGRP7E W Ao} B9 289 Aot F AE F 349 7HAS

o tiF-2olM GFP7F 24 H Ut pEBVGFPZE M2 Ay TAHA &
MEE sugmie] =] sto]azefolilo s sl AZ wWF FSAS
& Afole 159704 GPpg wdshes AEst kst AgE AEe A

& slo] 2R u}o]
HjFd o2 wEston, Fopx
-70°Col E#stth. pEBVIL-109]
§- sfo]1Zmtolslo® MMt ekt

A &3

glste] B

2135}t (data not shown). E gl 2~ 4

A1(10pg/ml)°] E 35
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Day 7
(Day 5)

Day 14
(Day 12)[§

10/me  5ugime

104g/me

Sug/mé

Figure 4. Sclection of the transfected rabbit syno-
viocytes by hygromycin treatment. HIG-82 cells were
lipofected with pEBVGEFP or pGFP. Two days after
transfection, the cells were cultured in a media con-
taining hygromycin. Days represent the duration after
transfection and the days in the parentheses denote the

Hygromycin

S EdAEA 1Y F 32 + 1.2 ngmle] IL-100] HE
Helow, EdAAML F 10€0] B3 HAS W 446 +
L5 ngmlZ 7} =& ofo] AEHATH EdAHA 2Y
FHH sto]agrtolilo g A A Ad A (ER
2494 19 F) IL-109] 44 £ 0

4 +
Ay 1Y S(EAAHY 39 3) =4 A7} 755 + 26

7}8te] 494.4+4.8 ng/ml2] IL-100] 735 A th(Fig. 5A).
pEBVVIL-100] W H M) 5 sfo]1Zuto]rloz
AdstA] goks w EdxAA 19 A% F 33:11
ng/ml2] vIL-100] HZHJoH, 6¥ Fo 51.0+57
ng/ml2 HEFo] 7} =4 F7tE A sto] 12 mto]
AL AYstdSs AgdE AHE7] A 39.8£9.4 ng/ml
9] VIL-100] #HEE a1, 3Y7F dfo] a2 rtol e g
3 % 330.7+4.6 ngmlEZ AEFo] A ZF7+sETh
vIL-109] & A 249 S(EA=IA 268 F)7HA
A& o7 Z71ete] 1197.0£23.8 ng/mlo] HAZEo| A&
= 2 th(Fig. 5B). §HH, control Z2}P|=9] pCEPAE E
A2H SRS A ER2HA F 39 A IL-102 0.2
+0.2 ng/ml, vIL-102 0.5+0.1 ng/mlE A2 AZHA &
StTHdata not shown).

duration of hygromycin treatment. The cells were
observed using confocal microscope (100Xobjective).

i} =

2 d7olM e 7HES] §89 Al Eo] EBV-based =2}
"|E(pEBVGFP)E AH&3te] fraae dedsls 73
F GubAQl E2kAv =91 pGFPete] fxiA HE S|
oS

£314(10) Vet 232 AZHEn). o] 3 EBV-based
Eetav|evt dubAQl FHpAvERT & A T
2 YElW o Z+= human embryonic kidney |91
293A 3] EBNA-17HS L& =S ThE SFSAv =
Ed2HMS § OiPE HE3t8S 4 OrP7t e
S A9 Blustls W AR St A Ed
S Htge Hi 58 E F JTH19).
AN AL NEFE 7HEAAN FHE &8
2 A Zolt} THEE FrtHA #EE ATE HS 5=
2d2 AREE I e, ol #E Pl FEE JHE
A AA N} FABH B U 45 2 dF & 5
of etuH, 54 dEle = 15, 98 dA= 2 &
A A& E e 54 7HA7] W&o th20,21). @A 7HA
humano| A -2 E AE 2o sfA] #Z(porcine pan-

)
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IL-10 : no-selection
- 60
[= 40
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E~ @
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u 1 1 1 1
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Days following tfransfection
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Figure 5. Prolonged IL-10 and vIL-10 expression using EBV-based plasmid. HIG-82 cells were plated in 24-well plates and lipofected
with 1 11 (w/w) mixture of pEBVIL-10 and pEBVGEFP, or pEBVVIL-10 and pEBVGFP. Transfected cells were cultured in the presence
ot absence of hygromycin (10Ug/ml). The amount of IL-10 (A) or vIL-10 (B) secreted into the medium was measured by ELISA.
Results ate mean*SD from four (selection) or seven (no-selection) independent experiments conducted in triplicate.
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