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BRRE T 5 CTLA4Ig ¥ IE ' N\ ARk aI i 5%

XA AP, RN, 0 B AR EAE I LR B ETH (400038 T B, 45 = 72 155 Ao U 1 15 s 4 2 IR
WHFEIT)

[FE] HM HFEERTEN S CTLA4Lg FER YL IE # A 40tk L02 J5 , CTLA4Lg 78 LO2 40 P (3R 1k A 12
TR LI B 102 At AE M) 2F e e s, 51k E AR K Ad-CTLA4Ig-EGFP %% Y R 41 3% 37 (1) 1E & AT 41 i bk
102, W Sk (O 0 HEAE AN N I RGBT Lo U e AL fb 2%  Western blot \ELISA % J5 ik Kl CTLA4Tg 7E LO2 ZH Py A
FEIRIE O 5 WAL 22 A0 A 4 i 2k KT PR 22 A i RE WU L YL R JE 102 0B 0 2B )~ P s 5 e J5 9 102 41 i 5k BRUpg
UV 4 L e 5 5 3 GO0 AL 4 e 444 5195 150 I Fe 7k CTLAAIg (1) LO2 40 i A A4 /1 ) G B Tid 32 16 M 5 AR L B SR R b i
KRN, F43 )45 1E 102 il HeLa 2035 3% , Ko D0 J6- 40 B 3% 5855 00 LA BEA 75 e S5 102 41 B G e it 52 1 4 52
o &5 FEYJE N 102 4 v AR AR N R f ik CTLAALg F (1, Hf4r il 85 3% g v # )5 102 40 A < 8
WIS (P >0.05) , AN PR R A AR BT Tt =i [ (0.56 +£0.01) pmol/d, P <0. 01 ] ;644 J5 i) 102 4l M AE (R SR nT i 25
) DR BV DGO 200 6 %) B84 AV 2R 249k 36. 8% , P < 0.05 ), Bl il 5 11 I BRI 400 76 1E % LO2 2 il ™ 4 A1, (R
TE Hela ZH 8T DIFT B E 450 (P <0.01) . 8518 Ad-CTLA4Tg-EGFP #4445 1) 102 4l g 7 3R 3k HLA LR W24 15 PR Y
CTLA4Tg , FHFEAR AN B0 538 ) HLA B SRR S P 1) SR B 0 o 30

[E4#iA]  CTLA4Ig; B a5 2k 4 102 4

[hEESES] R322.47;R392.13;R392-33 [XHiREm] A

Normal human liver cell line L02 appears immunological inhibition after by

CTLAA4Ig gene modification

Liu Xiaocong, Chen Yaokai, Li Jungang, Liu Guodong, Tan Zhaoxia, Guo Yan, Cheng Ling, Wang Yuming (Institute of
Infectious Diseases, Southwest Hospital, Third Military Medical University, Chongqing, 400038, China)

[Abstract ] Objective To observe the expression of CTLA4Ig in normal human liver cell line L0O2 that
transducted with Ad-CTLA4Ig-EGFP, and to explore their biological activity and changes in biological charac-
teristics. Methods Normal liver cells 02 were transducted with Ad-CTLA4Ig-EGFP. The expression of green
fluorescence in the cells was observed. Immunocytochemistry, Western blotting and ELISA were used to detect
the expression of CTLA4Ig in 102 cells. Changes of biological characteristics in CTLA41Ig transducted 1.02 cells
(CTLA4-102) were observed through cell proliferation curve and urea synthesis. After the transducted cells
were co-cultured with rat splenocytes for 72 h, the proliferation of splenocytes were detected by MTT assay. The
co-cultured splenocytes were then co-cultured with Hela cells and normal 102 cells respectively for another
72 h, then the proliferation of splenocytes was examined again. Results CTLA4lg were highly expressed in
the cytoplasm of CTLA4-1.02 cells, and were secreted to the culture supernatant. No obvious change in growth
speed was observed after transduction (P >0.05), but the synthesis of urea was enhanced after transduction
[ (0.56 £0.01) pmol/d, P <0.01]. The proliferation of rat splenocytes was inhibited by 36.8% (P <0.05)
when co-cultured with CTLA4-1.02. The inhibited splenocytes mentioned previously kept a low proliferative rate
when co-cultured with normal LO2 cells, but showed a high proliferative rate when co-cultured with Hel.a cells
(P <0.01). Conclusion After transfected with Ad-CTLA4Ig-EGFP, 102 cells express active CTLA4Ig and
show immunological inhibition, but no obvious negative change in biological characteristics is observed.

[Key words ] CTLA4lg; adenovirus vector; LO2 cells
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PR ARG T 7 I e 3 R QO P s 1) B 22
Bz — {EHE T BN R2 R B AR T 200 M B9 S0 A7 136 A i
W7k, AMEEEE T MR AN T 4 S e pk i o
( cytotoxic T-lymphocyte associated antigen 4-immuno-
globulin, CTLA4Ig) j& CTLA4 43 ¥ MM o fi IX 5tk
BREE A LG 1HE XML G ARG Pl st E m, il S
T bk EL 4RI T Y CD28 7315w G L4 5 0 It 12 1 4
fifl (antigen presenting cell, APC) ZRIH ) BT 43F, FHLWT
T 0 356 P A0 0 R0 %, St T 200 M 35 1, 375 = 0
SEVEVUR A g 522 AR R, R 8 i At
CTLA4Ig 2 5 CTLA4Lg e 5 1A A B g, W AT 24075
FLAE T 4RSS AELAE PN B 22 TP S A B R AR L S it
%00 HA BRI CTLA4Lg 7] e TP AL G D) i
ISP ECRRE R S A ] o AR S8 0] FH Fh 2 o 75 2K
PR CTLAATg JE DY, 76 7R S0 e e 1E 5 T 40 i #k
102, %% CTLA4Ig 7 102 Wiy ik J AWy ~A T 1
DS N7 — o ok # A T 40 i B B ik CTLA4Tg 15
SPARPE 32 (755

1 #R5H*

1.1 Z#4

F2H A CTLA4Ig s 52k & Ad-CTLA4Ig-EGFP( fi 4 =7
& RV 1 5 e a5 0T 5% JOT RS A G e 21 ]S ) |, 1R A T4 i
PR LO2 (R ERERE FIGABEE) , LB CTLA4Lg Z 50T
P (Sant Cruz, 35 [H ) , B FEgEmp 5L U mk ( methyl thiazolyl tetrazoli-
um,MTT) ( Sigma, 2% [# ), CTLA4 ELISA 7] £ . IL-2 ELISA i&
51 ( Bender MedSystems , 0] ) , 2E ALK I{Y ( Hitachi H A<)
1.2 F%
1.2.1 AT 5 CTLA4Tg BERA%EYL 102 40 AR
%= 70% Fl 4 1Y 102 41 g, PBS 8 ¥E 2 Wk, A i G I
DMEM $55%3% MR35 41 B 50 A Ad-CTLA41g-EGFP ( #9575 7%
BER 7.5 x 10" PFU/ml) | {ifi # & & 44 B ( multiple of infection,
MOT) #524 600, 1“FJE 53l 3 Y AR 2 5 40 i 78 4 4o,
37 C 5% CO,IRFH N FEFE 90 min J5, M A& 10% & 25 11375 1
DMEM 35553, 56 Ys f5 76 ) 8 58 6 A R i 2k 102 41
Mgk oG A FRIA N . DAIEH 102 4 H A%t HR , 38 13 i =X
AR I 23 (0, 5 2R 1 AT e G sl R
1.2.2 G4 fh 2= 4G Ad-CTLA41g-EGFP # 44 J5 102
Yliffl (CTLA4-102) 1 CTLA4Ig & (3835 AR L5 72 h 1Y
LO2 4, i 4 4H B F-, dF A7 S A M fh 2 e fa . AL 2R
N CTLA4Ig Z 5 BEdiiAh—3i, LW R prid i ll 3 1esG h —
B, Fe H BRG0P A0 A2 J7 6 EAT R, DAB 18 5, TR ARKE &=
Yo, WA TSR A, AR AL RS
1.2.3  Western blot il CTLA4-1.02 %57 |- h CTLA4Ig &
M#FEE LL10 em #5352 0135 5% Ad-CTLA41g-EGFP % 4L 5 14
LO2 A, xR e 0a 1.2.3.7 14 21 d [ RE 5% 13, ve4n
BLOARBGE 1 LD SN CTLA4Tg £ 5 YIRS — 31, 2B W)
Ehr i RPTILAE 16 S 3, # B Western blot # #L 7 g 46 1Ml

L3 CTLA4Ig &1, LA 4lifb iy CTLAALg 25 (oA FHAEXT R, LA
IEH 102 20 py 5% b3l S B Mkt R
1.2.4 ELISA # CTLA4-102  }£3: i CTLA4Ig &
a6 LRI FREE YL SR 1 102 4, S e e /5 1.2
3.7.14 21 28 d {3535 1, F - 80 CHfF. BREE 1 KSM, LG
RERUREGRA RS 1 d B3E 7. $i i CTLA4 ELISA 57 &
ot B A5 A5 ARG I AN ) Bof ) sk 15 75 ¥ CTLAAIg WRBE (n =3)
1.2.5 CTLA4-LO2 4L KFFpE AT B2 A4~ 24 FLAk, 43
BIBERPIE R 102 41 A1 CTLA4-L02 445 1 x 10* /4L, K534
2 R, R RE 3 L, 7 R gL, LA 450 pl Te i
7% DMEM 3535 5250 50 wl MTT TAEW (5 mg/ml),37 °C . 5%
CO,BAPIMEE 4 h 5,32 L7, FFLIn A ZH FA ( DMSO)
500 pl, ¥z 10 min J5 , £ LI EL 100 wl 35 T 96 LAk 1, LA
FE AR AR TN 490 nm YK HOE2E EAE D(490) 1, LL D(490)
E R YNAL g, BESRRT A]R A A b , 25 200 M A h 2
1.2.6  CTLA4-LO2 ZMMEIRE G BARIR 12 FLAR 44351
R IE R 102 4 ig .\ Ad-EGFP ¥ 4L J5 1) 102 4iififd (EGFP-102)
DL K CTLA4-LO2 4145 3 £L, 4 3 FLEMEZ Xt IR, Rrdiiie
LI, LA PBS YEYL A0 3 v, I AT i G L T DG 94T A9
RPMI1640 5555 0.5 ml (4525 4L ) , 4622557 48 h i, i
AL, DA A ASCRI PR 28 % s, [RIB Fh 4 M -4, 9F 3R 4%
IR A MIRERIRETT (n=3)
1.2.7 CTLA4-1.02 4 A o1 i 2 350w Al
12,71 %o IR B IAR B2 40 384 B 1 200 o] 365 0 B 1 He 24
UM, 43 B R IE & LO2 4 il \EGFP-LO2 4 i . CTLA4-L02 41
J4% 3 L, BFFL 4 x 10’4~ 23 (4 3 FL, ANTERR AN . 20 a0 e
ARG, I 5 B3 LR B BT SD R ERUIIE 23 85 1k
BV 2 ml( 20 & 400 2 x 10°4) R4 T LRI 72 h )5, &
BRRATIR AT BV A A R Ik 4 20 i, 5L AC 4 40 2 Vi 500
MTT J5AG I 41 A3 58 175 B
1.2.7.2 YUl HE S ez it 32 Al FE5 A —He 24 FLAR
43545 R HeLa 40 | 1E % 102 41M45 3 L, BAL 4 x 10° 45
ZEHAE 3 FLANER AL, BFLINA 1.2.7. 1 f CTLA4-1.02 44
R 72 b SRR IR 2 x 10° 4 3R A P 392 72 h [/ L
TR U VAR ECL 40 B 5
1.3 it

BARILL x + 5 RIOR, R SPSS 13. 0 G T4, Al ] LA
AT ¢ KB Z43HT

2 HR

2.1 Bk EI% CTLA4Ig £ 102 2t 1 09 £k

YL JE 6 h RIW] LA BT e Gk 4k (4,98, 48 ~ 72 h B2
R TRV AE, WA SR TR AR A 2 A, B TR e, 28 d B R
TSP (B 1) o e Y i 20 M 200 B J5T P9 AT DL 22 0 Tk, R A4
AT AR L . 28 3 240 JE AR, MOT 2428 600 I, 4% 44
AT ik 88% (81 2) o Tyl i Mk 27 g ta R, i gL 5
LO2 404 it 5T N A K it CTLA4Tg FHPHE 3Rk, B IRAR AL (4
(&3), Western blot %% 5 i 7 CTLA4-L02 #5357 L35 f¢
1E CTLA4Ig 8 (K 4) , ELISA Kel&h SR WoR, Hy)s 1 Rt
3 CTLA4Tg ¥ B A4 , 4 (16.55 +1.20) ng/ml,
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A:6 h;B:12 h;C.24 h;D.72 h; E.7 d;F:14 d;G.21 d;H.28 d

100 100 10* 10°

A58 102 fm ;B 453 5 48 h 102 4m it
A4S T 102 AR 554 /5 48 h 1Y LO2 4448
EGFP fg%3%  (MOI=600)

& 2

!1 |
L3 i
3 $5R72 h 02 A CTLAdI REMFiS

1 2 3 4 5 6 7 8

il
ATX10° > P ———

-
- .

.l‘

(ICC x400)

1:CTLAGIg 47/ 32 k24203 ~8 . 465 123,714 21 d
4 Western blot # %t f5 A~ E R iE] 102 3235 _EiE s CTLA4Ig

2.2 35 102 bk KA

UL ST 102 4 A K R I B SR I AR IR,
BRI, DL MTT L2 il A: K th 4k o ﬁ/\ﬁ%&ik
WG, CTLA4-L02 A= K s F 102 (A Z R R4 i &
(P>0.05), Kﬁ%i—‘%ﬁ‘%ﬁa‘l‘ﬂﬂﬁﬁiﬁ,%%iié%é%%%éﬂiﬂﬁi@ﬁ

Ad-CTLA4Ig-EGFP %3 102 7 [E) i (8] 5% S W 22

(f8) B 3% & RAAL x400)

P /D B BB W 55 , LO2 A A AR K R M R S A R kA
F—H(KS5),
—a—102  —— CTLA4-L02
167
A
1.2 SRS
~
< L.of o
Q j?'/d
04 g
071 2 3 4 5 6 71 3

t/d
Bl 5 Ad-CTLA41g-EGFP %5 L02 a4 KiEER T

2.3 #5102 mefkE A AR S oA

PUEARASGI 2 35 5% BVE PR R & &, 45 R R IEH 54>
LO2 IR Z A AE715(0.39 £0.01) pmol/d, Ad-EGFP ## Yy
JE BN LO2 40 M FR K A BLBE J1 24 (0. 44 £0.02) pmol/d (P <
0.05) ,Ad-CTLA4Ig-EGFP % 4L a4~ 102 21 il 5 IR 2 4 ife
29(0.56 £0.01) pmol/d, YL f5 102 4 il & K IR 2 1Y BE J7 8¢
KLY B 358 (P <0.01)
2.4 #5102 ga gk ik CTLA4-Ig 4k o2 6]

an e 3G 5804

CTLA4-102 55 Bk EL A Bl iR & 15 95 5, MTT 32546 0 94k B2
2 00 344 40 45 SR B - R BRUMBLIVE 440 B 1 % 102 4 Jifg 5, EGFP-L02
S 1 SR8 Yo T S R A O E W S TS CTLA4-102
G SR R BRI AR 4 (P < 0.05) , #2252k 36. 8%
% CTLA4-L02 $4fill J5 B4 < BRUMELIUE &40 A ( T-splenocytes ) -2 57 IF
B LO2 20 AN R AR A R R B 0% B (E B AR T2
HelLa 2 MOJ30 00 M40 (P <0. 01)

3 g

TEHEF SR, CD4 ™ T 3k 240 M 6 AL 2 3 s HE T
SR F2ZEER T ik L 4 i 3 1 Y 22 b i B 23 1

T #e
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(Ll 7) 5 APC BYFCR B ARVE A, B A i 2 38
A, 2 T b B 20 TG Ak B s BE A1 . B7/CD28 il
PR T A0 A 0 s R PR 32 A A L ] R i
— CTLA4Ig n] 5 CD28 4y F5a M 45 A BT Fiik, M
T RELIT B7/CD28 3 [, 75 JE PR % sk iy A% sk I A4 7K
- s A 2 (TL-2) 7= A 4] T 40 3% 4k 3
5 R, CTLAATg JR B A S BE TS S 23 1o

Fisher 25" [l B PE 5T T 1993 4F 3] 2006 4F1F 4
ERYE I N UEAT Y 78 Bl R I AR i A4, 45 28 WoR oA
) 440 it i e e R S G S A I B I T R . (ELRI I
RS FiE — #F, HEJR SN i 29 2 BT 40 B RS A A Kk R
CTLA4Tg &4 IE SE7E 20 RS A Hh vl A 2005 = S 2 it
%o H AT HITIE HCTLA4Lg 85 1) 4 5 0 sl 45
PR CTLA4Lg JE P g 4 B 'O (HE 2%
D7 ] BE T MU RE R s T RE I T B R S M A s
TR TR A B A A A i PR g f CTLAA g 7E
JHF40 M N S 38, IR B BRI S 00 e i 32, SR S
RGBT RER H

AHIFE IR B 8 AR 5 7i N CTLA4Ig LA (Ad-
CTLA41g-EGFP) R &N e 1E % AT 40 bk (L02) , 45
LR, 1E3E A 1) MOI 444 F, Ad-CTLA41g-EGFP %
L-02 40 Jifs 19 %5 Yu %% R 0] & ik 88% ; Western blot Fil
ELISA @R 4 ls 3% B3l /i 51] CTLAIg 251, 3
B % )5 4 B 5T 2 3k 1) CTLA4Ig R 1 ] 43 b 28 4 Jfd
Hho DIBORL G HE SRR TR SE AR SIS L e B Y
SR 508 FR N L A RS, AT Rpek Rk, HungE
CTLAIg A ER MRS K A, vl RE /= A R S 1k
Gy, T SR G e T RE Z 401 . AL rh, il
X EGFP 5 A 45 L DK ) W8 SOt 15 5% 35 v CTLAIg
HREIN B, BRI R 19 CTLAIg JE N 18 il FF4k 4
JEZEAT SR JE Z U 55 o X 1k U mT sk A LA b
LR A A i 2k R, e e )n L02 i A= K
AT P2, (R X A E A 2, H % CTLA4Ig
H B HE PR 2 35 14 32 3 ek /D, Ho A K R IRl 7 IR
JHFA0 M B RE 0 O 1T, AR SEBR A5 R BN R g 5 Y 102
YA PR 255 L e 0 B Y i = 3 0 1, R  JE TR X
ZIGANE A B R

5 B U 40 g 43 3] 5 1E % LO2 4 ffd \ Ad-EGFP
BEYLIS Y 102 4l ( EGFP-1.02) DL & Ad-CTLA4Ig-EG-
FP 5945 102 20 ( CTLA4-LO2 ) R A5 15 % fa , Al g
P £ 138 B 435 B 4 3% - CTLA4-102 A 5 22 4170 ] e
JE A0 B Y 38 5, S PR 28 36. 8% . o 102 4ifif 5%
iKY CTLA4Tg TEARSNEA Gele il 6o . FEdE—25 5K
g, AT CTLA4-102 4% 5% J5 04 K FUIGATE 41 it
SRS IEH 102 40 MLk e Hela 40 i 4t 3%, kK B 5
LO2 20 ff e 3% 57 1 NI 40 i 34 4 R B B AR T 5 Hela

YR ILEE TR PR AE A0 M. 45 R, CTLA4Ig 551
G EM ] A — 2 MU RRE F, 2435 a  N 4n ifg
PR fih [ — 20 B e S i, LA BR AT T Az 2 il H 42
i LA A T3] 248 Y470 B, St ol 4 FH 0 2% B B
XAPRE SRR TRAT, AR BN 21 CTLAIg Rk H
BEFFEE— 2 i [a) , (H LA B0 0 () mT i 0y i S ALK fe
JEMS 32, BMf LUS CTLALg £ [ 3R & > )5 25 %
T 251 32 B 9K L 40 AT T X6k ]t S e R e S5 T 2
25 LR, A SR FH AR B B R 45 7 CTLA4Ig
FE R AR SN YL 102 41 ity , ] ffi H AT 20335 CTLA4Ig 2
F, AT AR R SN ROR R B Ibk B 440 B %) 344 50 ) s
BRI RN LO2 4l e iy A K RrE A ) & B D g - AR
B B RS . RPN YL CTLA4Tg SLR (14 20 i
FAEAMR N 5 RE A5 P75 5 00 T 2 (8 15 F — 2B At

BEX

[1] Linsley P S, Wallace P M, Johnson J, et al. Immunosuppression in vi-
vo by a soluble form of the CTLA4 T cell activation molecule[ J]. Sci-
ence, 1992, 257(5071) : 792 -795.

[2] Gause W C, Halvorson M J, Lu P, et al. The function of costimulatory
molecules and the development of IL-4-producing T cells[ J]. Immunol
Today, 1997, 18(3) . 115 - 120.

[3] LuS, YuY, Gao Y, et al. Immunological inhibition of transplanted
liver allografts by adeno-associated virus vector encoding CTLA4Ig in
rats[ J]. Hepatobiliary Pancreat Dis Int, 2008, 7(3) ; 258 - 263.

(4] ¥, T8, SO0, 5. AETEREME T RS R BUS I %
My sz pgR L] shAesbRIRGR, 2009, 47(12) : 937 -940.

[5] Verbinnen B, Billiau A D, Vermeiren J, et al. Contribution of regula-
tory T cells and effector T cell deletion in tolerance induction by costim-
ulation blockade[ J]. J Immunol, 2008, 181(2) : 1034 - 1042.

[6] Takekubo M, Tsuchida M, Haga M, et al. Hydrodynamics-based deliv-
ery of plasmid DNA encoding CTLA4-Ig prolonged cardiac allograft sur-
vival in rats[ J]. J Gene Med, 2008, 10(3) : 290 —297.

(7] fapdfe. B2y (M. Jbat: AR N AR, 2005 242.

[8] Sansom D M, Manzotti C N, Zheng Y. What’s the difference between
CD80 and CD867? [J]. Trends Immunol, 2003, 24(6) : 314 -319.

[9] Fisher R A, Strom S C. Human hepatocyte transplantation: worldwide
results[ J|. Transplantation, 2006, 82(4) ; 441 —449.

[10] Schmitz V, Neumann U P, Fischer U, et al. Induction of long-term
graft acceptance by a combination treatment of donor splenocytes and
CTLA4lIg in a high responder rat liver transplantation model [ J ].
Transpl Int, 2005, 18(10): 1187 - 1196.

[11] Jiang G P, Hu Z H, Zheng S S, et al. Adenovirus mediated CTLA4Ig
gene inhibits infiltration of immune cells and cell apoptosis in rats after
liver transplantation[ J]. World J Gastroenterol, 2005, 11(7) . 1065 —1069.

[12] Wang Y, Ni Y, Wei H, et al. Stable skin-specific overexpression of
human CTLA4-Ig in transgenic mice through seven generations[ ] ].
Acta Biochim Biophys Sin ( Shanghai) , 2006, 38(3): 171 - 178.

(%5 :2009-11-27 ; f& = :2009-12-30)

(¥ £ &)



