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YA N B AR A T N R TR R F RSB 8238 v , 2 Adeno-asmdr + ADM ZbFH 20 | B A8 AR BG4 , TUNEL 3 el B
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Experimental study of the targeting recombinant adenoviral vector in reversing the

mdr hepatocarcinoma cells

MEI Ying, DU Wei, DING Xiong, CHEN Xiao-guang, JIAN Hua-gang, GONG Jian-ping, LIU Chang-an (Department of
Hepatobiliary Surgery, Second Affiliated Hospital, Chongging Medical University, Chongqing 400010, China)

Abstract: Objective To investigate the therapeutic efficacy and the possible action mechanisms of the
recombinant adenovirus vector carrying antisense multidrug resistance gene 1 (mdrl ) targeting the reverse of
a-fetoprotein ( AFP + ) positive MDR of HepG2R cells. Methods  After transfection of the recombinant
adenoviral vector Adeno-EGFP carrying AFP promoter and EGFP gene into LO2, a normal human liver cell line
(AFP - ), Hela (AFP - ), a human cervical cell line, and HepG2 ( AFP + ) , the transcription level and the
EGFP protein expression were detected by Northern blot and fluorescence microscopy. After the transfection of
the recombinant adenovirus vector Adeno-asmdr carrying AFP promoter and antisense mdrl into HepG2R cells
and subcutaneous transplanted tumor carrying HepG2R in nude mice, the reverse activity of HepG2R cells was
detected in vivo and in vitro. Results The results showed that the EGFP gene and protein were markedly
transcribed and expressed in HepG2 cells, however, they were very weak in 1.LO2 or Hela cells. The results
also showed a good transcription ability and AFP-targeting specificity of the recombinant adenoviral vector.
RT-PCR showed that the mdrl was markedly down-regulated at 7 d after transfection. Rhodamine 123 efflux
tests showed that the retention of the fluorescence reagent was markedly increased in HepG2R cells at 48 h after
transfection. The tumor volume following injection with Adeno-asmdr plus ADM group did not increase, but

increased significantly in the PBS and ADM groups (P <0.05). A high rate of apoptosis of cells was detected
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by pathological assay in the treatment group with ADM plus Adeno-asmdr. Conclusion

The recombinant

adenoviral expression vector could express the specific target gene in AFP producing hepatocarcinoma cell and

block the mRNA expression of mdrl , down-regulate p-gp170, and reverse MDR. Combined with chemothera-

peutic agents, the adeno-asmdr could partly reverse the mdrl gene expression in vivo. It has a potential value

for clinical application.
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PAGUR BB B S F2  BE R Y i
e, R BAEZ2 245 TR 245 )19 200 i vh A e B DR i v e s
FE A, X SR IR 2 2 2 25 25 B5 (K] 1 (multidrug
resistance gene 1, mdrl ) F1 22 24 it 245 #H 5¢ & (&
( multidrug resistance-related protein gene, MRP) %%,
H mdel (4R AR N B

A5 i A B AR, AT 2 5 4F mdrl Jz X
RNA 20 i 8 B A1 958 AFP FHME: 1) 98 22 24t 24
4L HepG2R, T 1 P-gpl70 (93 B Fe 3k , Pk & -9 40
JRLXSTIRR 245 40 (0 OB, 5 SRR B T % AR 4 i O
T2, PRI RS T R e

1 HRE 7%

1.1 ZmfefeiX )

NEE R T 2R Adeno-asmdr'> il Adeno-EGFPP! i &
S A S A 2R HepG2 22 24T 25 411 il HepG2R'™ |
NIEH PR LO2 NS T 4 i R Hela B 8 JRIEFI KA
B Je 5 — B o AR S 6 3 R DR A AR AZ AR IR 293 411 g
(HEK293) W 3 thBkB 116 40 B S A= AL BF 98 BT ; EX tap DNA 2R
A1 T, % EEE . DNA HEHUAF] & Wizard Genomic DNA Purifi-
cation Kit , [ 47 il #2187 & Wizard PCR Preps DNA Purification
System 14 1 2] Promega 74 7 61 Pk P U1 DNA 43 4710
(mark) W B R EAEY TEA RN A 7% G4 X570 & Lipo-
fectamine™ reagent I [ 26 [E Invitrogen 2 @, /)N 3T A P-gpl70
Bty 9 3 E Chemicon 2AH] .
1.2 #h4

BALB/c #/NRR 36 U, HiPE 4 JRIES (R 20 ~22 g,
thEkBE B Scgn s G AR T R ER R R SR S ) O
(SPF 4,
1.3 #m EGFP A K 4 F K-F

¥ Adeno-EGFP %54t & HepG2 ,LO2 Fil Hela 3 Ft 40 ffdvp,
LA Northern blot kil EGFP JE[R 5% K
1.4 #:m Adeno-asmdr %I HepG2R #m iz MDR & i 4%
L4 1 MTTSAGMANIENETE  Ff HepG2R 4Ujf3#% 1 x 10*/
FLEERIT 96 FLAR, 1 20 M ik A X %5 A= (< 4, L MOI {2 100

pfu/cell 1 Adeno-asmdr JE4T 4l fu 55 Ye , ¥% YL J5 70 0,24 .48,
72 h 7 d35 4, 12 1L, 43 B HepG2R 41 il 7E 1/2
IC, M= WVE T, BIFE 1.75 pg/ml FTEE %R (1,25 pg/ml 5-
FU.1 pg/ml SERZEAEH T il Sk 2
1.4.2 RT-PCR ¥l %5 YL i /5 HepG2R 4 i MDR1 #% 5% /K F

Framfa s 5 4, o BB LR 0.24 48 .72 h A1 7 d (28
M, FRECA RNA, #5044 g MDR1 235 7K -, I 57 HepG2 2
ML AEX I8 . B2 Primer premierS {531 RT-PCR SN A7
¥ MDR1 | ¥%: 5'-ATGCTCGTGTTTGGAGA-3"; T ¥i%: 5'-AGC-
CAGAACATTCTTCC-3', 7=#4 510 bp, B-actin {ER PS4, i
g WA W A E A OB, L 5'-ACCACAGCTGAGG-
GAAATCG-3'; Fiif:5 -AGAGGTCTTTAC GGATGTCAACG-3', 7=
¥k 281 bp, HU RT-PCR =4y, i# 17 L5 g W5 558 i HL 7K , 7F Doc
Gel 2000 ( Bio-Rad ) #5845 & G5 T W% If Lk Bio-Image Analy-
sis System HEAT 2 AT, 25 R LA {H x TR (S) RN,
mRNA A& = (A HAYEEH xS)/ (A B-actin xS) ,
1.4.3  FCM il 2 it % Rhodamine 123 38 Hi 3 i A% W 45
IHYLS 0 .24 48 72 h F17 d ¥ HepG2R #HJifl 1 x 10°4~, PBS ¥
%2 W, EET 1 ml & 150 ng/ml Rhodamine 123 %) G IfiL 1&
DMEM ¥ 32, 37°C (5% CO, AR & 1 B 246 P g &
15 min;PBS ¥ 2 ¥ MA 1 ml 7 10% #7425 10138 1 DMEM 3%
FRM P ARLLIE SR 1 h 5, BB BT TE 40 i, PBS YEPIIR, %
MR FT A B 40 R, 70% vk £ B 18] % I, LA FACSCalibar
(BECTON DICKINSON, Z£[H) #5040 M AE 530 nm 3% Bk K
72 20PN Rhodamine 123 ff9f B8 2%, DI #5841 i X Rhoda-
mine 123 FZEI 2[RI S7 HepG2 4 ZH 1 A Xif R
1.5 2 f3& I Ae Mo 2 09 57 38 4 At

5 R[S ] T kAT o
1.6 # | Adeno-asmdr t#% & 4k M HepG2R 8 e

MDR #9120 R

1.6.1  fif g 4 U7t °7. BUE K RAF 1Y HepG2R 4H L,
0. 25% [ N AL, PBS W 3E 2 #)5 , BL 1 x 10°/ml T & T PBS
o, T 36 HIEH BALB/ ¢ #i/NEUZCHT B T BT 145 0. 1 ml, J
TEA 1 x 10"~ HepG2R 41,7 d n] W5 5 je R BoAR I8 A A, 1
JERIRE] 86% ,14 d FHER B TTAE] 5 ~6 mm, W] I F L5,
1.6.2  HA R 4K Adeno-asmdr X #R BRAS AT I 1) 336 7 5%
TP IRER 18 R AR B (farE 2 J) , BEML ST 3 40 PBS
20 .ADM (2 mg/L) 20 #1 ADM + Adeno-asmdr 2§ ( ADM 2 mg/L,
Adeno-asmdr 7 1 x 107 PFU/ml) , 38 {4 P 43 51 £2 5 13 5 PBS,
ADM 2 ADM + Adeno-asmdr 4 0.1 ml, & & 1 . AEAENT
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1.6.3 TUNEL SRS OB AIA AT T Skl 18 1 T e AREEEERTT
ORI (R 2 ) BEHLST A 3 41 PBS 41, ADM (2 mg/L) 41 - i S e
F1 ADM + Adeno-asmdr ZH ( ADM >4 2 mg/L ., Adeno-asmdr 24 1 x <05 ;

10" PFU/ml) , 988 {4 PN 43 5 22 45 732 5 PBS .ADM }2 ADM + Adeno- 0.4. _;"
asmdr % 0.1 ml, 1 J&lJ5 b3 A8 41 B, BT g 4 4, e, 03.

PSR spL iRl I R v R LS VR v )i 08/ e ol N Wil ol 02 8
1.7 Sitx o 0.1=

AR LA % + 5 2R, R SPSS 10. 0 Gei 4R ik 47 ¢ K, 41
1253 R 22 347 T B R T6s

2 HR

2.1 Northern blot #-m EGFP 3 A 2 % K -F

Northern blot £l % Bt EGFP JL[K7E HepG2 v 3k i T15
LO2 F1 Hela; i@ i 2 %€ 7 43 H7, HepG2 . LO2 #il Hela 3 F 4 Jig
iRk R Z Ly 1:0.38:0. 17, K 1 iR,

1 2 3

Ecrp 540 bp — (D D —

1: HepG2; 2: LO2; 3: Hela
& 1 Northern blot #&ill EGFP £ [E % Kk E

2.2 MTT &A5m) 4m feL & M

BT \5-FU B A2 3 Fh ) & (AR TR BE T AR T4
Y Adeno-asmdr ] HepG2R 20 Jifd , K 40 it 3% 14, 7€ 48 72 h |
7 d B, HepG2R 4 ML IE VB 8 2530 ], 5 %% YL mir (O B) Fnf g
J5i 24 h AL B RA AR 3 225 (P <0.01) ;75 24 h 41
HYLHT AR 22 R TR ETE(P >0.05) . A 2 fR,
2.3 RT-PCR #m 2 % Adeno-asmdr J& 7R F] B & mdrl

5 R

Adeno-asmdr # 4t HepG2R 4l i J5 , mdrl %% 55 7K SR 5% Y
J5 24 h CU KA 48 h KPR A TR 272 h, #E— PR
R AH5 48 h AR LL, FEARIR BE T AN B 557 d I AT DA R B R
K&, HY HepG2 AH LUAL 54K W] 10 & T it 24 i /K 7, R W1 4
Jfl mdrl 5% 56K R T B BIRR B8 2 MTRIL, REE
434, HepG2R i 7€ Adeno-asmdr ¥4 4% 72 h f5 , H: mdrl ¥4 5%
IKF-2 R 5L 0 b 63% , 7 7 d WAl i5 %) 35% £ 47, HepG2
41} 15 HepG2 RATHL 1y mdr] % 52K 7 AT H 20 418 % . 13

t/h
B2 3 Mz xtiEi Adeno-asmdr B HepG2R 4 fl p ] il 2=

2000 bp—

1 000 bp—
990 8=
500 bp— «<—mdrl 510 bp
250 bp— «—B-actin 281 bp

100 bp—

M:A47/£;1 -5:HepG2R 44 )5 0 .24 48 72 h #= 7 d;6: HepG2
&3 RT-PCR #& % : Adeno-asmdr j5ZH A mdrl & FKF

2.4 FCM #:m HepG2R 4m fig. #F Rhodamine 123 4§ &

HepG2R 40 i %5 4t Adeno-asmdr f5 24 h 4 Jifg ¥ Rhodamine
123 WE BRI ARk, AN 4A B .C iR 5504 f5 48 h & 7 d
20N Rhodamine 123 Jf B4 B0 i N, NP 4D (E F 7, A7)
SK L HepG2 4l N Rhodamine 123 ¥ H i , AN 4A R .
2.5 PBS.ADM ADM + Adeno-asmdr % #% R, 4% 4 9% A&

R0 % vR)

G2k i 32 ADM + Adeno-asmdr 4155 PBS 4 ADM +
Adeno-asmdr 205 ADM 4 [8] 22 5574 GeiT2# 5 L (P <0.05) ; PBS
215 ADM 4[] 22 R TR Gei 27 3L (P >0.05) , PBS KbBRZT#E R
PRI IARTUR Z 520 R AR FRAR S8, ADM Ab FRZH # FRAS H e
PRFR Ry TS E L 0E /N T PBS 42, 11 ADM + Adeno-asmdr
HY BB AR AR RIS B B B34 K, 298 40/, IR 1 R,
2.6 TUNEL A6l 5 A% 20 27 20 i 8 =

% ADM + Adeno-asmdr 41 2b ¥ 7 d, AJ UL J& 7= 41 Jfa 14 i,
ADM 27 b $ % #E FRURS R 28 2 v Hh B0/ e PR T A i, T PBS
ZHACER YRR RS ARIE R WL T4, anf&l S s,

F1 HARFERMEEREEB(n=6,mm’ x+s)

2151 0d 3d 6d 9d 12d 15d 18d 21d 24d 27d 30d
PBS 21 24.32+2.41  26.5+2.33  31.12+10.25 48.74+13.41 51.47 £18.93 71.36 £26.74% 97.38 £28.12% 119.37 £32. 112 129.47 +36. 122 201. 56 +37. 342 260. 85 +38.26*
ADM 41 24.85+2.38  25.32+2.47 29.47+10.36 38.27 +14.63 47.55+23.17 57.28 +21.46 75.42 £19.27% 87.35 £26.79% 99.35 +£26.28% 113.42 +29.36" 138.54 +26. 172

ADM + Adeno-
— 24.68+2.14 2511 £2.31 26.32+2.19 26.54+3.23  26.13+4.25 25.96+5.49 25.77+4.12 2438492 24.16+4.12 23.86+3.95 23.52+4.21

a; P<0.05,%5 ADM + Adeno-asmdr A}t 45
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48 h #5 HepG2R fafitL; K. #2 Adeno-asmdr /5 72 h 49 HepG2R Zmft.; F. 43 Adeno-asmdr & 7 d %) HepG2R 2t
B4 HepG2 Fitfnsk 245 Adeno-asmdr 1) HepG2R ZARE N , & B+ E& Rhodamine 123 (7% &
‘ wi'a
3 -
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£
T La
Eir = e
i
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A: ADM + Adeno-asmdr 28 ; B; ADM 21; C. PBS 48
5 BEBELAMMATHN (TUNELx100)
3 it PRI REM: , 76 MDR R AU/ HepG2R 4 Jifl % 53¢ mdrl 2
T

iR A AL 7 A R ™ A= MDR A1 AT 2 i PR AL
J7 ORI A, Herp— AN E 2R mdr] B 7R
ey e P R R A T B, S BULE S )
P-gp1 70 25 P76 [l 40 I Bt B 63510 T e B 4t
FEAET IO e ey Bk o FRG I R A T
Wik MDR 177 AR 2, 10055 38 168 BEL 4 77 4 Fir b oK | 1
E Y Wy EEGE LI K 25 i NS i iAE  (HIX 88 245
IR AN BAE HAT L 25 W) BRIV RO, B DUFE I PR
P2 R R o BRACER A A RE R , I PR S sl 128K
FE T R AR A b0t e b R 40 i MDR Y 5%
%L,S—IO, .

FellTiz B SCEOR Hf mdrl G DGR 4R (67 5 1 4R
200 bp 4545 Az [6] 47 A 1) 5 20 Ji 2 04, )
J R AT Sl R A0 M 7 40 PN e A A S H R

XCRNA, AAF BB mdrl (%% ik

AFP & A I R TAE TPV A I s )2z >R H]
WG AR . LAFERITESE & B, AFP J8$2 751 4
KAy 5.1 kb I S 4 SR AR 0 a5 b 24 300 bp K JE
(19 72 B A] SR 30 R 3l T W R s e T . FRATTHESE
P HEAT 271 bp AFP 5 3 LL EGFP B AF
AR SE DR A LA R R AR A 9T AR T pshuttle
R B 3G SR, FTFE AFP [HYE: HepG2 JH-is 240 A Hh B A7
R 5%, TEM AR AFP ZRIX A9 IEH AL LO2 rh DL K
JC AFP KA1 HeLa i i, EGFP {{UA # /b % 5k
FEAT AT 12 e T B A B ) MR AFP RS Bl 1Y
A, BETTFF 200 bp mdrl Fp 51 Sz 1] 47 A 22 iR 7
H H8E Adeno-asmdr R 004, (K 7R B A8 AHAL Y
A )RR

SEEG R R B, L 100 pfu/ml ) Adeno-asmdr ¥ 4t
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HepG2R 4 g, H mdrl ZER YL )5 7 d 32360 8 FRE, L
JE AR RO o XF BT8R 3R \5-FU A2 25 3 ik
7 25 S 0 2 BRAE AL A A, B NEE L J5 48 h IF
L6 3 AP R OB EIS BRI B S . H FCM A&
M HepG2R 48 i %} Rhodamine 123 Z& H R AG LA, &
UL GLTT HepG2R 2 i Xo) 25 4 H A7 AR 38 i 22 th D g
21 9 B8 14 Rhodamine 123 4R/ 55 YL f5 48 h [ 48
JETF 4 IR 2o S0 B ) B2 S I 1 44 X 245 4 1)
HHETT R

TEMR BB AR S 6 v & B, 1o FH v ik A AR
F2 K Adeno-asmdr(1 x 10’ PFU/ml) B4 ADM ¥ &
WZ S, B 1 R, L T 4 8, B Al s IR R
B A, 17 2 mg/L (Y ADM X #5 BRURS R JC HH Sk 41
HIAE F, % A e 4L T dh 22 46 K, R B 28 Adeno-
asmdr Zb# 5, 7] B VK 42 F% A JRE 40 g X ADM Rk
PEJESE Adeno-asmdr 1] A5 %5035 % i3 40 i () MDR.,
j# ik TUNEL #69 % B, 7F Adeno-asmdr + ADM 4b Fil
20,1 R RV R] ARG 281 B I8 %) 40 e T, i 2 0 U A
SRR AT LR T AR AE 41 21, ADM Ab 20 (A A b
H AR T, 1 PBS Ab B2 JL-F- Jo I T 40 i & B, X
55 Schaich 2" BF5Y 56 TP T8 5 2L Bel-2 K5 K&
BAX JENZFIAKF5 mdrl B3R I8 KA A O HE RS 2
— 30y, WRTE VUG TAE P ER A TR A 7 1]

PA SIS IIIESE T Adeno-asmdr AJZE AFP BHAE: 1)
HepG2R 2 il S # B2 ™ 64 97 v A 200 4% B2 MDR
FA ARFFRRERE S i E L, R TR . D2
MDR [ IFA HA mdrel, 5T © 48 % I 2 2T 25
FIEE ) MRP % R R HA BRI palis
7 mdrl JE[H I RRRSE 438 % MDR; Q) LA
SR AV 2 5E M AP R A5, H AGAT Ao 56 (5] 35 741
FARBME LA RN H A3 R 52 B @ E AR
JREER AR o ASLIRTENE TN RERIE S, 2%
EEAETFINE, LA 100 pfu/ml (1% MOI 347 240 M 5 %, F A1)
TN R 123i% 8 B 2L i 5 X 200 M 118 e e R I T I
JF H A A B BH . CPE, [ AR i — B PR W A H
(A9 TR B2 5 (O H 2 i 1 T AP R Bl T RICR A TR
TEARSZIG IR ATi8 F B AFP 3[R b 3 0 22 7 51 Ok
SRR 2 300 bp fr B, i/ T 5. Tkb 2K
FEPA, I e 5 2K PSIAH L, L SR IE R 52 B — 5
M, O#EEREZ MR Z RN A N R 2 1F

ZRFNTAEILR 1 AR5 R A, X0 S A — 5
T3, dLE SR ZER AR T 1)

Sk
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