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[ABSTRACT] Objective: To construct an adenovirus vector harboring the human RANTES gene regulated by oxygen-
dependent degradation domain (ODD) and to observe its chemoattractant activity in vitro. Methods: The human RANTES gene
was fused with ODD by PCR and the recombinant adenovirus was used to construct SG511-CCL5-ODD with the Gateway
System. Viral replication experiments were performed to evaluate the selective replication ability of SG511-CCL5-ODD. The
expression of RANTES protein was determined by ELISA under normal and hypoxia condition. Chemotactic test was used to
analyze the chemoattractant ability of the expressed RANTES in liver cancer cells. Results: A recombinant adenovirus SG511-
CCL5-ODD was constructed successfully. Cells infected with the recombinant virus expressed RANTES selectively. The
expression of RANTES protein in the transfected liver cancer cells was higher under hypoxia condition than under normal
condition (P<C0. 05) ,indicating ODD can effectively regulate RANTES protein expression. Chemotactic test showed that liver
cancer cell infected with SG511-CCL5-ODD had the ability to recruit NK92 cells. Conclusion: Recombinant vector SG511-CCL5-
ODD can effectively infect liver cancer cell line HepG2 and Hep3B,and can express RANTES protein under the regulation of
ODD, demonstrating a chemoattractant activity in vitro.
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1.1 EZMHAZRXA A RANTES 5K [ R
= AEF AR A R E L ADS/FLL A 8 IR 5 B
gk pPE3-F11B-RC(+) . pSG500,pPE3-F11B J&i
34 EH BB AR R A AR O I IR AR I B i B R TR YR
TR M E, pDC315 AL A Microbix 2 .
pENTRI12 Il B Invitrogen 2 A, %56 FH BR il ¥ N
VIREGI W H TaKaRa A A, Gateway 55 21385 & 1
H Invitrogen A #), QIAamp DNA Blood Mini Kit
A& H Qiagen AH, A4k HepG2 Fl
Hep3B. A IE# 2 P BEF 4k 40 M Bk BY L Ik T 41 B g
Mk NKO2 ¥ 55 2 B8 K2 AR J7 i IR AN EL = Be
WA HVRIT L =R A, ARSI A
Gibco A A, RANTES ELISA # I 2 7 & K b i
i REDAF, fLEEHR 5 pm 1Y 24 FLAR Milli-
cell BBHEAFFR/NE W B Millipore A,

1.2 34kt 54, MG PCGENE iy
PCRPLAN F£ ¥ , 37 RANTES & K #51 3" 35 i A
ODD J¥4 . R F 51~ . 519 1 (%4 EcoR T Hibl
i) K 5'-CGG AAT TCA CCA TGA AGG TCT
CCG CGG CAG-3";581% 2 4 5'- GCT AAC ATC
TCC AAG TCT AAG CTC ATC TCC AAA GAG-
3518 3 A 5'- GTC ATC ATC CAT TGG GAT
ATA GGG AGC TAA CAT CTC CAA G -3';5149)

ACHH BamH 1 WY 55 R 5'-CGG GAT CCC
TAT AAC TGG AAG TCA TCA TCC ATT G- 3',
A5 H Invitrogen 28 A W,

1.3 # % RANTES-ODD & 4 & B % & & 4 0
wE ALY 1~4, RHAESRZLHESE PCR H
AR K RANTES 3£ [H 5 ODD it &, 376 il & 5 R 1)
5'3 51 A W Y147 5 EcoR T, 3" 3 51 A B ¥ 47 55
BamH [ . ¥ PCR /=¥ Fv B 43 il 4 A pENTRI12,
pDC315 Ak v, W7 1E 8 5 45 & pENTR12-CCL5-
ODD, pDC315-CCL5-ODD, pENTRI12-CCL5-ODD
5 A BRI 4 TR pPES-F11B-RC(+) #17
Gateway 241, 41 7= Wy 47 lg U 48 € , 45 IE#R 1Y
fir 4 pPE3-F11B-CCL5-ODD,

L4 ZTaBmsair%bxe  FlH Lipo
fectamine 2000 & | &, B % % B KL pSG500 H
Ad5/F11 ik & A 96 7 5 2 81k pPE3-F11B-
CCL5-ODD 3:#% 4t 2= HEK293 40 i £ %% 4% 1 4 78
R R B SG511-CCL5-ODD, ¥ pDC315-CCL5-
ODD 5 pPE3-F11B 3464 & HEK293 4i fifd % 14
BB G #E ADS/11-CCL5-ODD, 24 WL 8% 3] K 3
5 HEK293 40§ i B0 2 25 3 01 A& A= 4 fi s 22
(CPE) B B2 HG A8 4 ffl 277 T 2 ml PBS ., i i
—80°C /37" C KA S 2 v i A1 4 Jfd 75 43 6 Tl 75 T
i, Zead 3 UKOR TR AS BRAli Ak, 15 2R & A7 B A R R
WM EA MM E., 2% Qiagen 2 vl A 36 W 1
FH QIAamp DNA Blood Mini Kit i # & 52 B 9
# DNA, JWH CCL5-ODD $: 31E519 1 5 4 #h47
PCR 471 .PCR j= ¥ 7€ 1% B B W5 %€ g L #F 47 H Kk
O3 M. K L IR FEAE HEK293 41 iR & K-
3 kAR A R RS S 0 Bk AT Ak, JF
TCID50 32 W 45 5 2 B % 3 SG511-CCL5-ODD F1
AD5/11-CCL5-ODD 93 £ ,
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FEW L H MOI=5 HlA SG511-CCL5-ODD, 7 4%
A1 AR .2 h S 5 06 I T 8 SR U5 WO O R R g
0.48.96 h By 40 M FiE W . —80°C ¥R ff; TCID50
6 055 2 V0

1.6 ELISA &4 % & $ B &4 T RANTES %
Gy Rk X ECE K a0 e, T ik, R R
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WE A 3 . M AR UE S RO B (DO A, T
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1.7 EL AR R R F AT % fm e s 2T NK92 2
Mk sh A 447 fdEF Millipore 24 ] (19 fL 12
M5 pm BY 24 FLAR Millicell B H: R 5 /N E AR
UL TE 24 FLARH 43BN 1. 25 ml W/ 1. 6 I
AT A0 AR A S 6 IR 7 Millicell B 4
A EFFR /N E AL 1X10°/200 pl in A NK92 4i
fl.8 h JRURAE P =it 4. LWmELR 3K,

1.8 “itFam Bl a+s R N
25 TR 25 3R B RO L i — 20 1 2 a7
A ¢ K AN (W) 2 ) AH (R s B A TR 3% 58 KO
(9 22 5P L N B PR R 5 22 43 B B G 0 1 R A
JiLEE X NK92 40 s A A T 25 4% . P<<0. 05
ToREFAEAGITFE L,

2 7 R

2.1 TaAMmmEHEE N CCL5-ODD 55 %
514115 4 #8471 PCR ¥4 , PCR 7= W) 78 Bii JIE B B i
LA TEIK AT A5 R D R, AR Y AR
Pyah 350 bp A%, 5 BH M X IR — B, B0 4R
W A A CCL5-0ODD filt & JE 7
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Fig 1 Identification of adenovirus

vector by PCR amplification
A :Identification of SG511-CCL5-ODD gene by PCR amplification. M
100 bp DNA Ladder;N:Negative; P Positive (pENTR12-CCL5-ODD
plasmid) ; 1-4; SG511-CCL5-ODD viral genome. B: Identification of
AD5/11-CCL5-ODD gene by PCR amplification. M: 100 bp DNA Lad-
der; N: Negative; P: Positive ( pDC315-CCL5-ODD plasmid); 1-4 .
AD5/11-CCL5-ODD viral genome

2.2 FTANMAMRBEEGEAFESHER M
B S B 45 F (FE 2) R . AdS/F11 ik A 78 16 58 1R
# SG511-CCL5-ODD 7 JH- % 4 itk v B 4 1 8] 2
JUAAT A5 B35 58 e 1) 2 7 Hep3B 4 96 h (Y34 57
fEEGRH] 316 000 %, 87 6 B B A R 4 19 4 5 6
713SG511-CCL5-ODD £ 1E 5 4 M #k B b i 38 5 4%
BARME , 5B SG511-CCL5-ODD 1 1E 41 Jifg () 3% 5

AE S5
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Fig 2 Selective replication ability of SG511-CCL5-ODD

2.3 FAE &M T RANTES & @@ Rk KP4

(K 3) KB Ad5/F11 ik & 29 M 9w 2E g 76 8 40 i
Hep3B 5 HepG2 WK it % ik RANTES & [, it
%M T # HepG2 R F 68 175 pg/ml, H
TitJ& Ad5/F11 A B 3G 5 B % SG511-CCL5-
ODD i 72 =|F 14 58 B i 5 3 AD5/11-CCL5-ODD &
R ST R RANTES ik 53 i S 40 F &
W78 ODD A A 2 b 8 77 RANTES & H /) 3R i

(P<C0.05),
A1 HE
s i (W —r
i 1 iHE
= S

Hi N |
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Fig 3 Protein expression of RANTES gene

in different conditions of oxygen
1:HepG2 SG511-CCL5-ODD; 2: Hep3B SG511-CCL5-ODD; 3 : HepG2
Ad5/11-CCL5-ODD; 4 : Hep3B Ad5/11-CCL5-ODD. * P<C0. 05 vs ex-

pression in normoxia group;n=3,r+s

2.4 RSP AF NKO2 ta ey At B 52 R 4
i 25 S (B 4) 2B . 50 B2 K b o 41 AH L
Ad5/F11 i G B RR % 75 % 15 1 RANTES %I NK92
0 i 5 A FA AL TG R (P<<0. 01) , FLAEBRE 410 F 1
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AN T AR A (P<<0. 05) , 6 B H i 1k 3 v 5
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Fig 4 Chemotaxis experiment of CCL5
1. Blank; 2: Standard; 3: Hep3B normoxia; 4: HepG2 normoxia; 5
Hep3B hypoxia; 6: HepG2 hypoxia. * P <C0. 05 vs Hep3B normoxia;
A P<20. 05 vs HepG2 normoxia; A4 P<C0. 01 ws Blank;n=3.,z+s

3 %W it

RANTES(CCL5) A 71 & —Fh A X 43 7 ot
k8 000 M40 R T X 2 55 G / 9 i B 11 44
IR B A0 L R/ v A LA A 0 Ak T
JEBEVA T RN A0 M T RE L R BIRSE R TR A T
#H7 CCL5-ODD il & JE IR 9 4% 48 1 58 7 J s 35
SG511-CCL5-ODD. & H A % #i i i % % #f
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FE e 20 0 v Ry S M L TR S B )T LR LR
S R PURBCRY . O EARE R 11 A
MRAR LT B, 5 5 AR 5 A LU RE A R0k B e s
FRGE WA g b R ) b e 2 L A bR T 4
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AHIEFE N ELISA 325 46 DU A [7] Jirb 928 40 it Je e
SG511-CCL5-ODD #il AD5/11-CCL5-ODD J& RAN-
TES HH MY #£ ik &, & BUTE R A5 B R k1 F
AH A MOT {5 K AH 18] B 18] B SG511-CCL5-ODD ¥ #
RANTES # IRk &8 E & T AD5/11-CCL5-
ODD(P<0. 05) . il 5 3 78 A1 Bt 5§ % SG511-CCL5-

ODD H AR 5 #) AD5/11-CCL5-ODD H 4 5 5 (1)
TS PERG B AN R AAFE N (O BE T . TN TG 18 A 1 4 AL AR
I T A 2 IE 1 5 R IR B A B S5 T RANTES
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£ F . RANTES & [H 76 5 S 45 08 T B8 o B i ik
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AR B — Rl B Ak IR R 808 1 R
T3 AW GE S SR ER RANTES f25 v B i
7 W8, AT LR B B 76 9 20 O oP R = A 3R i
RANTES % 1 3F H % NK92 40 g 57 &8 3% (1 #4 1k
BN, A RANTES 2K % ODD 3 [ /Y 7
i E BRI  SG511-CCL5-ODD B AT 98 41
JfL 3 AT DLTE G Ak Ak NKO2 4, &5 SRR SR
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