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Construction and identification of adenovirus-recombined vector of CTLA4Ig-IRES2-IxBa.
LI Ning] , YUAN Yu-kangl , WU Jun®( ' Department of Immunology, Xi'an Jiaotong University, Xi’an 710061 ; *State Key Laboratory of ‘Trau-
ma, Burs and Combined Injury, Institute of Burn Research, Southwest Hospital, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To construct adenovirus vector harboring CTLA4lg-IRES2-1kBa gene for the study of en-
hancement blockade of T cell costimulatory pathway. Methods The IRES2 fragment was cloned in to the shuttle
plasmid pAdtrack-CMV-CTLA4lg, and then the human IkBa fragment was constructed with the link of the IRES2 to
the pAdtrack-CMV-CTLA4lg. Subsequently, adenovirus vector harboring CTLA41g-IRES2-IkBa was constructed by
homologous recombination in E. coli BJ5183, and recombinant vector was packaged and propagated in 293 cells.
Results The recombinant CTLA4Ig-TIRES2-IkBa adenovirus was constructed by homologous recombination and iden-
tified by PCR and restrictive enzyme digestion methods. Conclusion  The recombinant CTLA41g-IRES2-1kBa adeno-

virus may be used as a novel immunosuppressive agent for gene therapy in organ transplantation.
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JFFL p TRES, -EGFP ., Padtrack-CMV-CTLA4Ig H 5 = % BE K%
VU T3 2 e e 4 0T 55 9T 0 e 1 - 4R 416, JF0RE PODBT 1B W 5 36
[ ATCC 23], [FikL Adeasy-1.#F BJSI83 W [ Stratagene 22 7],
KIEFFHT DHSe 55 = 7 B8 k% 1t g I It e 195 B0 5 R A7
293 4l B 5% E ATCC 24wl .
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#2H F

T 55 . N CTLA4IG, IkBa AU PR 2 14 R0 28 20 (A ) 4y 2t 103

Al T4 A R MRS B Takara 23 A, &5 20000 EIUCR 5 & , &
JBE DNA Fr W7 [0 {501t ) 2, DNA Rt % 45 i ) &5 169 B Takara 25
A, ARIE S BRI B Sigma 23] KR 5L LB ¥ MR E . 8
Fr4E DMEM 1 H 3% [ GIBCO 23 .

1.3 Padtrack-CMV-CTLA41g-IRES, /i #2 & #y 3¢

IRES,-EGFP ki ) A 1718 1 F A IRES, 519 ( L i 4 9y 1k 2
THA AR A D, 519 A4 5-TTICTCCACCGCCCCTCTCCCTCOC-
CCCCCCCTA-3" o S'-TTTCTCGTATTATCAT -3, PCR 4 84 |5 &5
PTZSTR A 15, AL TS5 5% A DHS« KIFF I, x-gal PTG LB
BR A ) AR T S L PCR B B LE B 09 3 0 R 08 IE WIS, LA
Sal T K Xho | ) [E10& 600 bp H W7 75 1l

Padtrack-CMV-CTLA41g ] Sal | J& Xho | B, 51UV /N4 s
fi ' 9% % B ( Calf Intestine Alkaline Phosphatase, CIAP) 22 %%k
JG E R 8, 5 PI-IRES, B )5 71 T4 Polymerase 1% 4%,
e85 5% A DHSa K 4T, L) kanar #9 LB 82 PCR 0 L 35
W, %55 IE R 75 A
1.4 Padtrack-CMV-IkBa-IRES,-CTLA41g 3 & B #) i

PODBT-IkBa JEUR FH B V3 THA9 5|4 PCR 4184, (— %t 5| 9 )5
511: 5'-CAAAGATCTTCCAGGCG-3" fil 5'-CAAGTCGACGTTTTGGG-
CTAGGCA-3") %552 [H1Y% 1 100 bp 5 PTZSTR # A% 42 , Sk i v
¥ A DHSa, i x-gal IPTG LB -4 0 B o 8 TF 85 451, Bt 11 F11
Sal 1 B D) [E4C A W, 5 Padtrack-TRES, -CTLA4Ig [ K il ) 15 7=
Vs, EARES 5 A DHSa, 3 Kana LB F-4R , PCR 07 B 35 [ 1F
LA Bel Il #1 Sal T B§YI%5E 1100 bp 4 1 1] 50 {577 (£ Fif
1.5 MmiEa

HA UKL Padtrack-CMV-1kBa-IRES, -CTLA4Ig LA Pme | B2k
PEALIERL, CIAP £ 8RR 1L 01045 5 BJ-5183-AD — 2 di k(2.2
kV,200 0,20 pF) Al E 4L, 1) Kanar SOB 4 07 ik 742 [ | 42 JF b
15 FACE 5 A KT X1-10-gold , SR BT BL, it ] & T4l
JTi $L () DNA  Padeasy-adtrack-CMV-IkBa-IRES, -CTLA41g ( f5] FF
Pac-[1 C), LA Pac | Z1k, 1 1014k % 1
1.6 ELAMH 44203 tm L) K £ 40

82 Invitrogen %5 ] {1424 71 158 4 , Hi lipofectamine fi5 i1 {4 41 &
HF Pac- [] C ¥ 3Y% 203 B2 4000, th F adirack-CMV A GEAE AN
AJLAFGR SR ETEE (), LS Y 24 b IS HI AT 36 F 50
P, H53F 10~ 14 d IS IUER
1.7 Moy %

PR AN B/ S 07 125 B2 IBUIR % #4649 DNA, PCR %58, — 31814
HRIEEERFA LT E2B K AY 5'-TCGTTTCTCAGCAGCTGTIG-3'
il 5'-CATCTGAACTCAAAGCGTGG-3' HoA1 1 1 4y 860 bp (1 E2B
FEspaR . — X 519K WBa, )l — X4 51 9 ¥ 51 : 5'-CAA-
AGATCTTCCAGGCG-3', fil 5'-CAAGTCGACGTTTTGGGCTAGGCA-3'
FCHE 791100 by #2735
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2.1 Padirack-CMV-IxBe-IRES,-CTLA4Ig 89 #y 32 5 % %
H Sal T % Xho T B4V Padirack-CMV-CTLA41g-IRES, , 4% 5

733 600 bp ) IRES, 7, 5 738 %+ HI 4, PCR %% $iiF 52 (&

1o VL Bgl Il #1 Sal | Y] Padtrack-CMV-IxBa-IRES, -CTLA4Ig

HERFEHE 1100 bp Y 1kBa 1 W7 25 R SFHE T —F(E 2)

2 000 bp—

1 000 bp—
750 bp—
500 bp—

600 ]Jp

M1: DI2000 marker; M2:ADNA Hind |l marker; 1: Sal | and Xho |
enzyme digestion

B 1 Padtrack-CMV-CTLA4Ig-IRES, & &
Fig 1 Identification of expression of Padtrack-CMV-CTLA4Ig-IRES,

2 000 bp—

1 000 bp— <=1 100 bp

MI: DI2000 marker; M2: ADNA Hind |l marker; 1: Bgl Il and Sal |
enzyme digestion: 1 100 bp fragment
B2 Bglll# Sal | EGHIH 1 100 bp & F &7
Fig 2 Detection of Padtrack-CMV-IkBa-IRES, -CTLAdIg

2.2 MsmEWRFIRELE PCR %5 E

5 BISI83 AL 48 Pac 1 BV, 0.8% B Mt ik S &6
23 kb 1 4.5/3 kb (207 (B 3). % 203 15 48 U & L3
DNA,PCR %5 5 7 5 45 860 bp #4915 5 # E2B 1 45 5 & 4lF,
1 100 bpftY IkBo A4 5P 2 IE 92 d 20 0 (15] 4)

M 1

23 130 bp— K55 R« 23 kb
9416 bp— B
6 55

7 bp—
[ d—4.5/3kb

M: ADNA Hind [l marker; 1: Padtrack-CMV-CTLA41g-1RES, - IkBa/ Pac |
B3 Pac | BREIEHIMSEE (AT RALERYIH 23 kb Fo—4
NG )
Fig 3 Identification of Padtrack-CMV-IxBa-IRES,-CTLA4lg with
Pac | restrictive enzyme digestion (23 kb and 4.5/3 kb)
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2 000 bp—
1 000 bp—

M: DI2000 marker; 1: Padirack-CMV-1kBa-1RES,-CTLA41g PCR product
using lkBa as primers
E 4 Padtrack-CMV-IxBa-IRES,-CTLAdlg 9% % (PCR 7] [ IxBa
1 100 bp I 5 B
Fig 4 PCR identification of Padtrack-CMV-IkBa-IRES,-CTLAdIg
(1 100 bp)
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3.1 A B F4 CTLA4Ig Mok A9 & 3L

CTLA4Ig £ % 5 it 52 A9 1 P B0 e 2 ik i R o
I (8] B 5 5 52 S B R 4 R S0 SN f) S5
R R N T 41 A 58 42 15 fEBR % CD3-TCR/MHC-Ag
PR PR RS S 0SS, I T R R o
RALE B[] 0] 38 15 5 B 3L 3003815 5 (costimulative signal )
A fie A A% S SE RN, CTLA4 (ceytotoxic lymphocyte antigen
4, CTLA4) & 7E CTL 4 vl 3 G M3l APC IR LAY
B7 4+ F 5 T AMIRE b (9 CD28 454, AT BELIT T 4
(55415 1k, CTLA4Ig J& 1 CTLA4 ffi#hX 5 1gG Fe Bt
R TR, B S CTLA4 SR M AE Y- DifE. K
BERFFY CTLAA g 3 sk B U A ) 384 3 o v [) e S Lz
T 40 M 98 - 8 4b T C R BEAR A i T 4 5 1 e i
A BFAT R R P TR ST CTLA4Ig BHIT B7/CD28 i i
] L E K SRR A B ], e T A B TE R
Ji/ ( graft versus host reaction, GVHR)E"JZ%EE[H FTEE
I ARS8 RS T RREN . (BN PR A A RS
Sy G JEE T A R | 2S00 sh ¥ & A 7 T RAE SR
I T A AW HE T B GVHD M. Bk, WA
i B7/CD28 A S S i 37 A 1 FBIL 2 v AR X — i
fish 14 5K 5
3.2 NF-kB £ o s& it & F 6945 A

I A B 3 i 4 B v e 0 i B2 PR B RS AR A #) SR S
o K SR AT RS AR AR AP, BARTE Y 4 AR A v S
EIFI R 2T, % GVHD A T 4 39T ik, 1
G &M FEMrB Y hiE ek E A EE BENE
A Sh RE 3 2 B A S (R Rh BT AR 4 A =] b 7T 5
A e (o ke SR g - S A0 £ B L ) R A S
o7 ) 9 e R K [ A B 3 o R IR T R SR K RS AR )

i 4 AT LA L3 o ) o e S AR v PR 3%, AT 2
PRI AEE . 1T B ATHE AN R AE SR A
L FRH J NF-<B 9 BV . NF-kB 2B RS kBa 454
T = B AR LA T M A AP AE T A R b, 2
B ZRh AP FAE B AR R B T E RS, kBa
1E TcBo WA IV BIF % A5 W B 1k T PR A , NF-xB #0330
EH AL AN & — RV R R %, B4
JIFSE NF-«B ] 205 5 2 F 40 i L (40 IL-1.10-6.,
11.-8  TNF-o 040 0 5 R5E 40 0 4 7% 300 38R 1) L o B 40
F-(4n ICAM 1.VCAM 1.ELAM 1) . ¥ 1b B+ #1205
J R R 3 2 | [ e R B 5 R AE RN R 5
HiE 25 ( B GR IR AR B0 ) ) 2 AR R ) BE R Sk th FLAT
FHGEESE R . NF-«B 2P 5B (pSO 5% p65) /s BT
SN | R B N A R G T RAE RBL R K
A4 5 gl B S, R FLN T B itk B 4 X 22 2R
JE 5 R 7 B S 4 5 B TR O 40 i AR A e DA
AofE f13E % s 7R N TL-1 . 1L-6 . TNF-a 25 R AE A1 K PR
MARZE ., %o it BE 48 4 S L sh P A5 Y, 1o JH 2 11 g
Ml 7 (N alpha-p-tosyll-L-lysine chloromethyl ketone,
TLCK) , U AT M LeBo B AR , BELIE NF-B 1 b B AT 7
ML R RIEN A K. T Lo, BHCAE IR
R4 NF-«B 4% 518 BB BB R e, B AT EFS
25 i 27 1 45 ) b B B 9 22 4 vh e LA B I -
COSM ] A R 200 B D% 0 8 1 B LB ) AR 78 3R K
ERAAK (8 WeBo 14 5 1 58 A8 (i LRk, ml B 400 )
NF-xB (ARSI B JG B2 - #5 o] LAKE S 45 5 NF-
kB AL T NFeB 45 6 07 s i 4 S 1T B8 (oli-
godeoxyribonucleotide, ODN) %% ¢ 1< i [8] £ 719 K RO
U, AT LA B DA (A A o A 1 kP S AR, E R
B2 5E Mk NF-«B 75 S 800 A% - 8006 B, AT
REL 1k A B2 4 B 6 8T , DA TR R 47 B8 ) B 32 A A IR
B3RS @M LA P A A 22 R 40 D ( dendritic cell,
DC) i 28 2350 BF 5% 32 W, 40l 44k P4 9 DC R AT LA
ST A T AR S AR TR T B T 4N RE  da A IR S
B AR R DC B AT A S s if 22 1 E I ) Rl
S E B AETE' (BRI BRI, Y Z R Z B
J5 SRR AR U DC £ 1 RAE A T I LPS #Y R
W RS T LR, 1 DC X R 7E bR R 2ol B
o A B Lt B B NF-wB (0B N RS A 787
B A SRS G NF-«B (3R 12 X R N 9 DC 4EFF
ERARA L EEXTERY . B, BHATEM A TE
S G e i 5% ) HE PR IAYT 26 SR I I 5 R e o 2 A9
i (LSRR 7 v T P A A — S B R, (]
76 F B 75 T LAIKCTE NF-xB M T 3% DC L, i S



2

755 N CTLA4IG, IxBa BUKE [ 13k 0k i o 2 2 A fr g ot

105

TR R A AT, AR H] NF-«B (93842 7T LK
R AR X JH Al PR VR T O RO L H R CTLAAIg 76 (K
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