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Abstract

AIM: To explore whether an adenoviral vector
expressing the interleukin-12 (IL-12) gene (Ad-
vIL-12) can induce a strong anti-hepatic carci-
noma effect in vitro.

METHODS: HepG2 cells transfected with Ad-
vIL-12 were cultured as the experimental group,
and cells transfected with Adv-GFP or non-trans-
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fected cells were used as controls. The scratch test
was used to detect the migration of AdvIL-12-
infected HepG2 cells. The crystal violet staining
assay was used to examine the survival of HepG2
cells. MTT assay was used to assess the prolifera-
tion of HepG2 cells. TUNEL assay was used to
detect the apoptosis of HepG2 cells.

RESULTS: AdvIL-12-infection inhibited the
migration of HepG2 cells in a dose-dependent
manner. In the experimental group, the dye
depth of crystal violet staining deepened with
the decrease in the concentration of AdvIL-12.
The killing effect of 10 pL of AdvIL-12 had the
most obvious killing effect on HepG2 cells. The
absorbance values differed significantly between
the AdvIL-12 group, Adv-GFP group and non-
transfected HepG2 group (F1 = 95.7, F2 = 103.6,
F3 =165.8, P < 0.01) after culture for 24, 48 or 72
h. Under an optical microscope, typical apoptotic
cells were visible. The number of apoptotic cells
in the experimental group was significantly more
than those in the two control groups.

CONCLUSION: AdvIL-12 infection can effec-
tively inhibit the ability of HepG2 cells to grow,
proliferate and migrate and promote the apopto-
sis of HepG2 cells.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.
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Fik: R, AAAVIL-124: £ HepG24E 4 5%
4R, VAAdv-% & % H%& B (green fluorescent
protein, GFP)#% 4 #9HepG2F= K 4% % 69 HepG2
Ay 3F RLRHEAT3E R, TR R IR K B A ) 2K AT
TL-1284 i 9% A 3 Hep G2 41 BLéd iF 45 4k 1 09 %
vy, 4 dh R R AR AT Hep G249 & K Ak 7 64 37 4]
Fo A5 A A MTTH M 3 HepG2 28 i3 54 48 7
g 25 4F A 89 %70 ; TUNEL &40 3 HepG2
20 R0 B T 2R 64 v

GER: EAKHepG2EEME A K, A K
R, B TR ART, R REN, Ik
PG, RIS, MR, A FEW T
. S4B AdvIL-124F F124 hEHepG24m i it
I H N BB 4, HRIRENE K, HepG2
om o) %) R R S 3h 64 BB B AR ARDS ) gl R
ALY, XBRAE. FISAAVIL-1245 Fh 8 4
&R B R IR B AR R, Y T & AR, 310 uL
AdVIL-128 2 Hep G2 48 L 7 4% 2 R & AP0 2.
BEARAUE M AdVIL-1220.  Adv-GFP4LA=HepG2
xRy R 3ER24, 48, 72 his WAL
(F1 =957, F2=103.6, F3 = 165.8, P<0.01)5 %
MRLAAR LA Geit L. KA T T = e
AR E Y%, AR, R, HREEEH
%), AT MK, FIAAdVIL-124008 48
RO R % T AT R Adv-GFP4.

i HEAdVIL-12689Hep G228 Ak A 2474
HepG2#m et £ K, ¥ siFn i A AR Ay, BORMIR
JE¥E K M3k, JAE B HepG24m ALty A =
B, Mt FEAR Sk B B S04 ik 5 ) A A
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R AN FALL I 0 ph T o 2 bR A O
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TBIT AU, HASR RNV, BrbhIF K —Ff
Wk, FTRaTT ik 45 2 &P
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MO FIBAN o A& 7= AT L-1210 3 2240 0, A3 1R 55 1
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AT A3 Gt J o 25« 300 A S 8 5% P 5 B 4K
YEIT IR RN R, ZL- 1255367 1) R 1
FH BRI AT B FIAE A

A S N IR B (adenovirus, Adv)TE#
&, BHIL-12FE R Je B Hep G4 o, W8 4441
Hep G240 Jurf) A4 H9%E . iERE R T /E .
It H Rk PR i s T IL- 1208 5 HCC
P SO 5 40 B AL R AR A

1 MRRT5A

1.1 A8 FA NAdVIL-1250 %60 A0 35 414
Adv-2r a5 655 H (green fluorescent protein,
GFP) 1 b ifg it WS Rk 2 R R B F 2
HCC Hep G240 MO bR B 7 B Bt B 0 SE 56 = 4
2E 2B 11L& (newborn bovine serum, NBS, Hi/H YZ=
HAEY) TREM BT B2 7]); TUNEL(terminal de-
oxynucleotidylt ransferase dUTP nick end labelling)
IR G [ promegad b 5t AW H AR A PR A 7.

1.2 7k

1.2.1 s (1)IEAK RIF, Z4780% ik
JE T Hep G241 i, W R TR A I IH G F75E; (2)
137 C PBSH#i3-4 mL, FRELAN M, AR
B BE B IR L. INN0.25% B RE W1 mL, Wik
2-3 min, B WSO, K I0AH i o]
a6, AMIARI L TA) BRI ORI 26 1 AL (3) R
{5400 N 0 BT V. NN 75 10%F B SR 15 7%
FDMEM®; R 510 mL, HWAE R WRET, 4
0 M A VTR AT, T A R . U A
WAZ1 D 3R L AR T BRI T AR R 5
(4 10% 37 2425 135 DM EME: J2 T 7%,
TEMRIE RS, 37 'C. 5%CO,B 724 R 9%, F54l
Jf 5 Al BE AR S, SRR TR LI, LLJS RE1-2
A LR, AR (0 40 35 FE AN ], —Me3-4 d&
W IR 80%, 1] FRTH A AEAR.

1.2.2 #45 (D) B EUHep G241 Big F 76 1f 35 11
FR TR T BRI, e 12440, HE LM
J& 42X 10° PEU/mLI¥ AdVIL-12F1Adv-GFP/}
YL HepG241 fl; ) THIFESE, 37 'C 5%CO,
BR AR R R4 hE, & B, FIPBSUE4H
13k 5 I 10% 87 A8 24 L7 DM EM B 73
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MAdv-GFP/Hep G241 fitd, K% 4L ¥ 240 fubric A
HepG241 1.

1.2.3 @mpaX) R X3 (1)58 Hmarker®E7E6 4L G
T, I H I RI3E L. B0 B Hep G241 i &
W T FmarkerZEprid il 6 fLAR T, BALLY
SX10°ANI A, B TR, 37 'Cy 5%CO0,5;
FRAATEETR; (2)Fr 4l M7 5 FLIKS0% LA I, K
296 hJe /65 AR T mLAS kA AL 3
TREFRMRRIIR R — H 2k, SR )5 FHPBSHE P2k LA
LK TR A, B RIS, AL
0.1, 0.01KJEWFAAVIL-12F1Adv-GEP A6 7L

J5 2 BIEW, FIPBSUEA ML 13 f5 A 2 10%58r
A MUE FIDMEMBS FR I 4k 2R 35 5%, (4)FF12.
24 48 hiIb 73 Al U5 0 A i I 42 R vh 40 i
AL

1.2.4 25 &0 3K 5: (DI HOY Hep G240 M &
Bl F244L00 R, B THAESE, 37 C. 5%CO,H;
FERAT R, (Q)FF 40 M 75 FLIK80% LA LI, 4%
WE10. 1. 0.1, 00.1. 0.001. 0.0001 1L
R FR M LU B A VIL-12. Adv-GFP4y 51l i
NG (3)E G4 h)E, I B S 55 IR 4k sl
FR12 h, FlPiRE IR, FHPBSIEVELE; (4)IMA
WE 5 L83 0 LGB G 2 10 min i 4,
TN G5 R G A4 10 min, WA a5 2608
FRKIG VL3, Wy T-

1.2.5 MTTE4n: ()P EAE K Hep G2
A t, Tk b, O B AR 2 X
10°/m L 5 (¥ 40 R (2) 45 4l el 21196 4L
B, £E4L200 pL, Z93 X 10N /FLIKHep G244 i
Iy N3, YL AAVIL-12, 4 Adv-GFPAI
AIEGEH Hep G273 AT ISy, $2ik 10, 1.
0.1, 0.01. 0.001JCIMLiE B IR W5 LU BB 774 h
Ji; (3)FF i, INEr ILiE R IR gk S 15 97 5 A
12, 24, 48 hop il BEATA I (4) 0N TG LV K
TR IIMTT(A R IKIES mg/L3 56 HPBS
P 1pH<7.4), 7£37 'C N H4 h, )51 mLEH
EUeR I (B s B, FEIAN150 pL/AL
DMSOJE % 10 min /& 8758 (4 45 it 78 73 i (5)H
P IE 4 2 00 043 E 490 AL K 00 K2 56 JBE (A )AL
PRV AR KA = R4 A
{B-SEBG 20 P S A )6 BEZH P A (B X 100%.
1.2.6 TUNELZ A : F 0 HU0Hep G241 Mo 4t
)&, FH10%IMEDMEME; 75 555181 X 10°4~/mL
(0 0 B k9, B B BN 25 em B IR ML AP ($E T
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1 IEEHepG24Aia. A: x 100; B: X 300.

), a0 ks 3 & g4 h)E, &k
T, N MU R TR Ak 8595212 h, R SH
TUNELI A @A E BT #AE. (1)4% 2
P 5225 min. HIPBSIHUE3ME; (2)I1A0.2%Tri-
tonx-100iH & 41 fLS min, FIPBSIE VL3 iE; (3)7EIK
050 uL TUNELS & ¥ P52 mhiii44 ul, £
THREYS uL, rTdTH({EDN A3 PRI K w5
NG ER-12- A = s R 7 B fluorescein-12-
dUTP) 52 AR s i U I IR A% R I 1 pL; R4 1
FH T A IS e TA T 0% 5 22 P ()BT
37 CHEIRLAE NI 5 60 minfi BN (5)IMAFT
T IRAM 22 vF 20 X SSCHiBEF2 X SSC 15 min,
PBSTE3 K LABR 2345 NI 9 e 32 -12- i 8, — W 1R
JRAF; (6) ML AIIE (1 pg/mL)#E 15 min; 252
TIKBEU (DAEFIE BB S (58 el
ARER S

SRR B ORI ANSPSS11.5%8 1
AT AT, SRR AT Gt BRI B &5
Rllmean+ SD# X, R FE T ZH T HLRA
T EM R, P<0.01hZERAT G2 L

2 B8

2.1 B E A TR EFHepG2am iy £ K
HepG2 L2 M e K, AERKHERK, gl fe s 42,
AHH RPN, EB ), 58 PSNRIE, I
WX FUE I, PrCrELr, MO e R%. mfs st T
IR ALK, BT AT, A% AT IR L ).
2.2 miaX) K5 M1 uL AdvIL-121/Ef24 h,
5% GRS A dv-GFPAH LL W] WL Hep G241 i iT %
P2 W S A2 B0, ELBR IR K, Hep G241 /i
) R DX A% 20 P B e /)N, 4 i 0 i /D>
R BRTE, WREEB/>, ITH I BE B OK, RIJRE
7 (K12).

2.3 LR EME WA AIVIL-1245 iR YL
B TR S8 A S Pk 0 T I IR, G R

"

kR £ 3
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2 24 hREREHVAVIL-12F0Adv-GFPRtHepG24AkEIT
FEBENEVEZIM( x 40). A: AdvIL—12; B: AdvIL—GFP.

Ui Hep G241 MU AFiiG 22, AR KBRS, JEExs 4l
405 S5, BX10 mL AdvIL-12F % HepG2
AN AR O B o B, FEAT 58 42 R K HepG2
A; 0.01 pLAMRBER CA S, 0.001 nLif %L
AN RN Hep G240 i A- A TG BH 52 5 ). % JiR S
5 Adv-GFP I J tk B2 4k, RGN Hep G241 i A
KIE B i (1513).

2.4 MTT A 4m B3 75 5% ) FH AR ORI Ad-
vIL-1241. Adv-GFPA FIHepG27¥ [ X} I 2 53
BIAERTTR24, 48, T2 WG AR, HAE24,
48, 72 h &SI 4 AMH(FL = 95.7, F2 = 103.6, F3
= 165.8, P<0.01) 5% AL L B gt ¢ m X, H
45 DL U AN [ R S 1) AR A A Y, Bl I
)RR 52 i v 4, BIAE— e I TA) I,
B0 Hep G248 A 4 4 58 J) 140 61 A 68 ot vk i 4
T K il 4).

2.5 TUNEL:ZAR JuBE N o) WH T4 fu il &
Il 455, AR N, BB, Blkai AU 2k, B
BTN, BE &5 3 el T T R 4i iR DN AT
24007 ISR 1, A 0 AR B A 1 R R i e e I
CTAT)ERH F 5256 FK-12-BAE =R IR 115
NI E AT SR 5, RAERZ AL, JF
AT, IEE AR MR T E RS 5865 V)
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HepG2 Adv-GFP AdvIL-12

B 4 SEWZBAdVIL-125Adv-GFPZA7E24 hBHEAELL
HepG2/RRRISIERE /.

Hep G240 Jiu 34 7] iz i Ab R e % €011 Jl 21 €. 5K
I AdVIL-1220 8 T 40 B 0w W 8. 2 T I 4
Adv-GFP41(/45).

3 11iE
TL-12 3 FR A 40 M 2 9k CL 4 e s IRl 7, 222
P 53 A0 B AR I e AR A e AR B
AN R ANBAN L = AR TL- 1200 35 2240 i, A 1R 3R
G A

G, TL-12—J5 i RS W R AL TF N-y et
5T TE % WDNAZ G W) 55 e i AR 13
4(signal transducers and activators of transduc-
tion, STAT3/4) Gt 1(activator protein,
AP-1)— 2 1EFH FIFN-yBOS A focfF, S
TFN-y [ 20 W R HE W) 4R ThO [ Th1 41 i 43
. 3G AU R RES, SISk, mef il
FFIL-4XF TF N-y & J3 B4 6, 1) AL ETFN-y 73
WU LR, T 4 WA TF Ny EAE HEN K 41 i A1
CTLAH WL RIS TEAN AL B A RO, A AL T-F %%
IR PESUIIRIAE 0 S 2R A, FRIK, TL-12
I HITF N-y ) 73 We BE 8 19 TN p 53 1) P00 JF fe
8 308 T A 3 b TR 0 I ) 9 ke 0 ek R 1 AR
KRR IE o 5 3 PR A i T [, TFN-yRE
o SR A A I, P R R T 4 A I
CxCL10(IP-10)FCxCLO(Mig)45 b K1, k4
T RO AL PR A2 k. AT S AR R T TL- 123056 45 2R
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5 SCI4BAdvIL-12AAT MM SHE L TXHIRA
Adv-GFP£H( x 40). A: AdvIL—GFP; B: AdvIL—12.

2 MR 40 i 7 CxCL10FICXCLO) iR Ik, A
B U8 BT - 1274 (38 B g i 85 2 e P 4 P T2
WG A I REA 1 Jir 8 2 23 A= i A 1 A Rt g
B E RS R4 5 1 (E-cadherin) AL 41
M Zh Bt 43 F--1(vascular cell adhesion molecule-1,
VCAM- 1)K, il g 4 i 75 2.

145 N HIL- 120035 G YT 2 S A R R
IR 99 B A L Aty e ke i S5
I B % el M B 84, JLAE A 3R A%
e SEIRYLE, DR E IR R, BT E1X 4k
e mIBR e VAR B, JEH TR
298 Kb K/Nvi [ B, T 237 19 i 4 AATART e
(40 H 5 cDNAs™, IRk e vE . wniig
Totdi N ANFEL GEAR LA R AT 3 B 45 A
IR, B s Bk R A T 3K, B
A3 73 28 A0 Tt M SR E 1 DX 3l T S TR L A it )
G SRR AN R A P 2 71 e FH 2 KR
S5 2 AR B A T ok AR A R M A B 1A
fih B, AH T UG R LR A3 30T
PN RAERERRIT AR 2 AL, (FUEt Tl
RE 0% (2 105 40 Jifa DA -1~ 1) 208, A Beih e S e v o7
1) 5 Ji Bty By P SR SR T Bl Ay 30 A P I 5 1
). 3T LA W M B 28 AR ARk 26 3 AR I B 2
A B G P i AR S 2 i 1 R KIS, I
R BT A o R s 5 5 DRI e 1 A s B, LR
P K i #5741, 4541736000 bpAhEAE . I
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EET 5 WRSEHIL-1265HBBIgRHepG28WAI NI

AE RESEES
24 h n PE 48 h F2 PE 72 h F3 AE

10 pL 0.444 +0.005 0.356 +0.041 0.501 +0.050

1 L 0.443 +£0.007 0.445+0.019 0.721 £0.028

0.1 uL 0.442 +0.006 0.552 +0.034 0.968 +0.081

0.01 uL  0.447 +0.005 0.628 £0.028 0.980 +0.081

0.001 uL  0.446 +0.005 0.651+0.042 1.1568 £ 0.085

WIRA 0.450+0.006 95.7 <0.01 0.745+0.023 103.6 <0.01 1.324+0.0562 165.8 <0.01

LA 2% 0 I HC C AR A 512 56 F 52 30 3o JiR 99 25
I FIL-24FE NAE NHC CAI IR fgfs Rk, g
R AT 40 i 398 B L gy A 155 5 I e A B T, kA
PR GIHC CAN M7, Wan g% 0K s 5 45 7
IL-123E PR R IGIT /N RUR R TEHCC, HoAR %
RO RE, B, REIH THCCH
K R

ARSI TR o i s A T IL- 129 e Hep G2
21 M %) J 9 S48 5 50 RS A d v-G FPAH LE AT DL
Hep G240 JAT# i 25 W 5 A2 B4, FLR A f 1
K, Hep G248 il n] X9 X 7% 2y 1) 2R 25 ke i/,
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