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[ Abstract | Objective To prepare a recombinant adenovirus vector containing human signal transducer
and activator of transcription 3 (STAT3), and to investigate the STAT3 expression in gastric cancer cell line
SGC-7901 and its effect on proliferation in the cells. Methods The complete coding sequence of human
STAT3 was obtained by PCR using the ¢cDNAs of placenta from healthy volunteers as a template. The hSTAT3
was cloned into a T vector pTA2 and sequenced, and then the STAT3 was subcloned into a shuttle plasmid
pAdTrack-CMV. The linearized product of pAd-Track-CMV-STAT was transferred into BJ5183 Escherichia coli
for homologous recombination with pAdeasy-1 vector. The recombined adenovirus DNA was transfected into
293FT cells for packaging and amplifying after linearized by Pac I , and then the titer of successfully packaged
recombinant adenovirus was determined. The recombinant adenovirus vector containing human STAT3 (AdV-
STAT3) was taken to transfect SGC-7901 cells, and the recombinant adenovirus vector containing GFP ( AdV-
GFP) was used as control. The expression of STAT3 was detected by Western blotting and the effect of STAT3
on cell proliferation was determined by MTT assay. Results The complete coding sequence of human STAT3
gene was obtained, and was confirmed by sequencing analysis after cloned into the T vector pTA2. The STAT3
gene was successfully constructed into the recombinant adenovirus plasmid after being subcloned into the shuttle
plasmid pAdTrack-CMV. The titers of pAdEasy-1-STAT3 and pAdEasy-1-GFP were 2.8 x 10" pfu/mL and
3.2 x10" pfu/mL. Comparing with AdV-GFP and blank control, Western blot assay showed that the proteins
expression of STAT3 significantly was increased in the AdV-STAT3 group (P <0.05). MTT assay showed that
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the proliferation of the SGC-7901 cells was significantly increased after transfected with AdV-STAT3 (P <

0.05). Conclusion

Adenovirus vector AdV-STAT3 is successfully obtained. STAT3 protein can be highly

expressed in SGC-7901 cells and promote cell proliferation.
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FUIAE T AR U2 T F 55 4 253 52 STAT3
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NGB ZUORYR cDNAs 5 3 2812 UKL pAdTrack-CMV |
HAIRL pAdEasy-1 ., 5 J# 40 Lk SGC-7901 K Ji #T 14 BI5183
Btk DHI10B [ #k &2 MTT, DMSO i 4 5 46 % i 17, TArget
Clone™ -Plus-T # {4 5 & it ] & [ TOYOBO /A 7], 293FT 4
W Rk BE AR AT S ORI AL s AR RS A 8
I BRIl R) & B IR & A B AR TN ], 2 x
Taq PCR MasterMix g H 1t 52 KM 2y 6], KOD-plus DNA £ B [if§
W H TOYOBO, T, DNA i $% i, DNA Marker, fR i P P V) i
EcoR T Not T Xho I Wy [ TaKaRa 2\, BRIP4 N VI Pme T .
Pac 1 1 H New England Biolabs /3 ) , Lipofetamine 2000 It § In-
vitrogen 23] , DMEM 55258 R4 MG A Gibeo A H] s RBLA
STAT3 Z safdifk . At A GAPDH Hi4ip HRP A5 1C 19 3F- 4T i
IgG #10k) B Santa Cruz 2y ],
1.2 Fik
121 A STATS JEIRAGH BR T RASIORERINT S0

STAT3 3L 947 e ¥ 31 (129277. 1) , 3 ff| Primer Primer5. 0 %
TSI Y Rk B Y, FORESI Y B iF P1:5'-CAGTTGG-
GACCCCTGATTTTTAGC-3", R P2:5'-GATGATCTGGGGTTTG-
GCTGTGT-3', TRIHY #4 v By 2 427 bp; K514 : EU#514)
A P1, P54 P3:5'-CTGCTTGATTCTTCGTAGATTGTGCT-3,
=4 B4 290 bp, AR B LURIE ) cDNAs AR,
HE1T PCR 9 38 3K 15 & A STAT3 3 [H 58 #% 45 5% X ) cDNA,
PCR R (50 wL) : Jifidk cDNAs 1 pL, b N Fw s |94
1 wL(10 pmol/L),10 x KOD Buffer 5 wL,dNTPs( 4% 2 mmol/L)
5 pL,Mg** (25 pmol/L )2 pL KOD-plus DNA ZEf(1 U/plL)
1 L, ddH,0 34 wL, PCR J ¥ 4544 :98 C 25 ¥ 6 min;98 C
20 5,68 °C 3 min HF4T 35 YAFER ; 11 J5 B2 17 PCR F=#him A
1 pL A-attachment Mix 72 °C 4 %% 2 i 30 min #4750 A B,
PCR 7422538 1% BrNEWEEEME rL UK , B8 I S AG A 7 I ) Jie [m]
2y 2 500 bp K /N STAT3 ¢DNA B Bf | i J5 % A pTA2 #{k,
4 CH#EH, R 100 mmol/L &AL 5554 4k s % 427 %
BN K 54 7 DHIOB, 25 38 11 BEGf 8 , PREL 2 4~ 5 5
W, FE S G 2818 PCR ik , PCR SRR 2 (20 L) , A&
5/% P1.P3 % 1 uL (10 pmol/L),2 x Tag PCR MasterMix
10 wL, W 1 pL ddH, O 7 WL, 3 37 AN Jin B WA B3 1 % il
PCR J 37 4514 :98 °C TiA5PE 6 min;98 °C 20 s,68 °C 30 s #47
35 YRG5 LIk 07 I SR BUSORE , i 4 EcoR 1 BEYIWI 20 %78 5
AT Y 45 o
1.2.2  pAd-Track-CMV-STAT3 % ¥4 Jii ir 114 ¥ 2 pTA2-
STAT3 JFiki Bz pAd-Track-CMV Fiki 53325 Not 1 Xho 1 XU
Y1, BEY) 7= 2% H PCR =49 [ Wik 64T DI, 4 e £k 1) 28044
pAd-Track-CMV Fl STAT3 FBt4: T, DNA % 552 i i 1% % 45, 4K
Ja ¥ T W FE 4L DHIOB JRZ 5w, FIFH &8 RIRE %
(50 ng/L) LB K577 5L 574 i 126 3 FE 1 S e, 28 1R ik PCR (%44
RN 1.2.1) %58 J5 $200hE, B8 Not T Xho T XL 1) %6 52 #ff
AR F Y pAd-Track-CMV-STAT3 ZEA2 B,
1.2.3 SEAMRHRTEMMEREE  BUEEL 1) pAd-Track-
CMV-STAT3 ZEM R 14 pL, 4 Pme 1 BEVIL AL T, 510 &
MR B 2R TR BJ5183 (T 4554 A AdEasier ) BAZ 25 K
WHEATRIRE L, 2 RIEE R (50 ng/L) LB V- i 4t 5o B B
# P/ N TR TE A &S RIRE R (50 ng/L) 1Y LB B5 3
FEPRAERC SRR, T 5 HR 2.5 pul BRI 1L i 46 1 1Y B2 75
DHI10B KA BT KD 1, RARE 2 LB K% 5L A i 16
H BH A T, $2 B0RL, 28 Pac 1 BEVIYESE .
1.2.4  HAA STAT3 JiRy e a5 43S afifb S B2 i
1 293FT 4 AR CEFP 215 100 ml/L iG 4 Il 3% () DMEM 1%
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Fek 6 FLEE Mt 52 24 h, Pac | 26PEfL AdV-STAT3 5,4 "
BV I, 7 ML DEME KiF6 515 Lipofetamine 2000 2 A5
SR A 20 min, ﬁﬁﬁi)ﬁ%%o‘ Hﬁgé%ﬁn/\%ﬁﬁ%ﬁ i} 2.1 A STAT3 3 B & 4 3% & STAT3-pTA2 ¢4 #) & F=
203FT 40, R o #25), R BE r i 2 W A H R 1 ¥

AdV-GFP fE XTI AHMRE SR 8 h 5 TR & 2% G4 g i
DMEM B35 5,24 h WSS A M K 27 (.98 SR IA G 0L, Ak 2L 35 57
7 ~10 d, Z 90% 4 A B 725 BT ISCEE 4, 4351 F - 80 °C/
37 CIE URmMZME 4 W, 850 W B b W, T K WA B A
BRI A E B, 293FT 4L 2 ~3 IRY ST BE . WCAR 15 2
FH 8 A B B 0 (CSC) Zlidk, 745 0. 45 pum A3 S8 #2543
B, —80 CARAE . Winpii BEIE 225 SCHRL 1T ) HEAT - o 7 e 132
(pfu/mL) = GFP BHMEANAIEL x 75 B BEA542/0. 5,
1.2.5 FIH] Western blot X} 5 20 JiF 5 7% 1€ & % 40 il £k SGC-
7901 (k% E HWCSE (1 ADV-GFP, AdV-STAT3 Jg& it 2
20 8 e A LR 20 L R i B 25 A2, 96 h s A3 I e 3
fARANA, SRIAN M S B, B 20 wg A 6 x SDS-PAGE I #£2%
RIS, 7 B 10 min 47 10% SDS-PAGE 438 8 [ 544, T
FHEEI AR I BN S PVDF B85, 5% M B HE 8 B IR B 1 ~2 b
TBST %efsE 3 ¥, A BRPTA STAT3 Z s EdifAk (1: 200 #ifE)
B GADPH 477 (1: 200 F 8% ) ,4 C b7, YRR, 43 5 im
A HRP FRICHEHT L 1gG (1: 1 000 Fi k) , EiBEE | h /5,
ECL %5, 1 Quantity One #{f:, L STAT3 fil GAPDH JX Ji Lt
T2 BT R A RERA . TREL 3K,
1.2.6  MTT 4 AdV-STAT3 Xt SGC-7901 4 i 345t fie 1 1
P CEENTBCE KT SGC-7901 i, LA 1 x 10*/FL RN
T T A~ 96 FLEFRR, Gt 100 WL, 4570 5 IR 1 45 14 o 4 i
Wi aE AdV-STAT3 25 i8¢ AdV-GFP, [FI i B 25 4l 2. & T
37 C 5% CO,IEFANEESE, 4346 0.1.2.3.4.5.6.7 d [n] 1
BAIZEALINA 20 pL. MTT (0. 5 mg/mL) , 4E2EH; 5% 4 h J5 ik
B0FE LVEW, A DMSO ¥ 100 pL #%3% 5 min, ff #5500
fiftfs . 4> H 3 bR ATE P4 490 nm Ab 3R O % B
[D(490) ] THEXT4HAHETE AR SR

MG T AL HEAS = [ S2B2H D(490) F- X (B X HE4H D (490)
SEHIE - 1] x100%
1.3 “%itsam

K HI SPSS 13.0 G5, Bdis L x + s 27K ,2 HIRIE L
B o KB, 3 2 AR LU O 25 40T, R A G L AR A LSD
%R KR 0,05,

M 1 M 123

2000 bp— L 12427 bp

1 — 2000 bp—
il LiTe
250 bp— b—
100 bp— 250 bp—

@ 100 bp—

LANG R R ZUA I A9 cDNAs 4R , PCR 7 [ STAT3 J&
PN A B2 , 2 B BRI FRL VK (/R 18 749 2 500 bp 72
A1 DNA, [0 i Be R/ —20 (B 1A) o &3t T/7A ek,
Pk 2 NI, S PCR Y R IAETERE (& 1B) , 32
JFORE, EcoR T WU % 5 A H A RE D9 E 40 A ZRAAK (1 1C)
% B[R] GenBank %& % A STAT3 (1D 1.29277. 1) i 3& K ¢ 51 5¢
W, BRRE R,

2.2 pAd-Track-CMV-STAT3 F 4% Ji #5643 B2

XY AE ) 3% 49 ¥y 1) pAd-Track-CMV-STAT3 2 42
JTRL, 8RR LB AR Bk vk, Phik 4 AV R PCR
Y AT 2 AP TR (] 2A) SR BUSCRL, I Not T Xho 1 XUl
Yl — 0 %8 | SR R A D (€1 2B) .

M 1 2 3 45

15 kb,

1(5) Hij» § CEl 9.220 kb

25kb—k B 0 427 kb

A:#% PCR %% M:DNA #:£,1.3: §# i #: pAd-Track-CMV-
STAT3 FaPE 15,2 4 B IE 5 FRMEST I8 ;B Not I \Xho I Bl
Y% M:DNA 47,1 2.3 A hSTAT3 649 4 i

2 EARFEEHRRH pAd-Track-CMV-STAT3 L&

15 kb,
0=
25kb— Bk dhdhad 2.9 kb

1 kb— B did < 1.2 kb

290 bp

0.2 kb—

A FHFHEE M:DNA A7 ;1:hSTAT3 cDNA #9438 =4 ;B: Hik PCR 552 M:DNA 47481 2. T/A Sl L ;3 TP ;C: EcoR T

i %€ M:DNA A7/;1.2:4 hSTAT3 ¢4 T LA 4k

El1 ASTAT3 i) PCRI S5 T RIEEHFHERE
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2.3 A STAT3 Moma Rl R & 20 % 6, K RO ) &

2t Pme | WUIZR M 2002 TR IS 5 AL I 32 45 BI5183 KA #F
W (%A pAdEasy-1) [RlIRTE 415, $kik /N 09 v B 1A V% 12 Tk 48
fif} Pac 1 BEY1% 0, B Ig E i rL vk T DL 33 kb EE 41 i 3 B 28
4.5 kb BiZk R BL(E 3), 5T &5 R AUAT , $2 7 i 2 E 41
. % Pac 1 W24k B9 AdV-STAT3  AdV-GFP 4) 51 % %t
293 4iH S5 24 h, #2800 BB B g A Sk, It A
RERE] RS, 2 B B B R R FE e ). 7 d R, K&
293 Z g IR GRS, I 1) J B 48 A AR R AR (1 4) .
WO BE B G AN I )7 I A IR 293 AN K e 3, e IRREAR
HE N R B R R RS AR, P BN B 4 A, AR A
M 75 AdV-STAT3 2 25 595 28 AAV-GFP Ji% B4 518 2. 8 x
10" 3.7 x 10" pfu/mL,

15kb_,
10 kb—>

5 kb—
2.5 kb—

<33 kb
«—4.5 kb

1 kb—

0.2 kb—

M:DNA #7431 .2 & 210%5% & AdV-STAT3
3 EABFSER AAV-STAT3 i Pac | 51 L E

E4 HLSHAPRFST dF293FT AREERAZEANRIE
(R Z bt x100)

2.4 JsmAEHE S SCCT901 mfinty STAT3 & & R ik

Western blot £l 2% % & 75, AdV-STAT3 g3 4[] SGC-7901
Yiffarh STATS i {13540 AdV-GFP R4 2 4 41 W] J 4
(& 5), STAT3/GAPDH & 7, AdV-STAT3 J# 4t £H (0. 97 =+
0.02) 5 AdV-GFP JB&4L 4] (0. 15 £0.02) Fl= M9 21 (0. 16 =
0.02) ALt , STAT3 5 |14 ik LA .7} % (P <0.05)

1 2 3

<13 ¢5109

1.7 4 ;2 AdV-GFP g #:28;3 . AdV-STAT3 &40
E 5 Western blot #ill] 3 48 SGC-7901 ZHfE STAT3 FH KX

2.5 TR AFR G SCC-T901 mApa g s st 6y
EAC)

MTT K7 , B AdV-STAT3 J5{E kT SGC-7901 4 it A%
S, FLAEIERE FIRE 2 I TR AE K (1.2.3.4.5.6.7 d) 33, fi2
BRI 7. 7% (15. 3% 21. 6% .30. 4% .36. 7% .40. 2% .,
41.7% 5 J& Yt AdV-GFP 4 (1 {2 i#F 3 5 B4 1. 3% . 0. 9% .
1.5% 1.6% 1.2% 1.1% 1.0% , 2 A2 54 Bl 2%
Y(P<0.05),

3 itig

FdvIRg 1) A TR 5 GO Kk 4 BB BB AR 25 8 R ]
43, STAT3 VE A fgd i85 0 — T2 A (0, S5 g iy
BAFE I3k SRTE RS | I A R 2 1k i S TR
5 W —Fh AL B R > RS L BB
FeF ] STAT3 75 15 9 25 22 Pl T e e 4 2 v 1 i g
230 L A A2 20 O P s A s ik Y LIRSS
Tk S ROCB RS LHERRD™, T
STAT3 fi5 i 23 W S04 ol 5 s 2 e g e 70 2280
STATs S5 i b3 T B 5 K 9K #2833 A5 P #9324 A
S 9 H STATs 5 A 5% v, STAT3 76 Jif g 4 93 %
PETR 32 A R 3 1% STAT3 iR ik 5
iR B e 2 TR R VTR G . I AEBIFSE W, STAT3 5
T2 57 IL-6 - 31 DCs AR RS, DCs 3 fb pl 2 f
-5 T RE B B ' i 45 P o 28 e s s MDA 5
HARI A THLUH AR

BT IRARFGY B R R AR R B R e g i &
AR, B0 T 2L G FE A o 4 Tt il R
5 STAT3 KB Rg K fi g i R 5E STAT3 937 Ak k4R
PHHEAR S THUH . W58 368 , 76 1E % 40 18 v BEL o
STAT3 {5 53 B J5 IS 5200 40 i i 7 Fn ey 7 B
AR (4 STAT3 21 5 2 148 7 R AIE i 933 240
HE S A R R AL AT T B2, AL 2
AR B S IR R AR 5 A [
VAN 5, B YRS R 2 B Rk —, il T
2 T L RS Y AL S, DNA Y B 115 R R 2
Ah, B HegE A et 1998 A [ AR U RGE T
pAdEasy R4, L% R G F R RS B 42 TR TR R A
AL E. coli BIS183 vf B4 sk R VR T 41, 3 i K IR
RIFFR VM i ve s 444, SR 5 s 4% L 293FT 4l i fu
IH AT, (13 2N ) p ) e . AR F 5T
e pAdEasy RGN MBI T AT

A BIF S T 3 D) B M R R i T A
STAT3 (5 20 s 2 , IR 293 FT 4 f4s T 5
W AT 11 L R 2 N 2 i 2 20 TR T 2 4 R A
Mk SGC-7901 4t ffd, [W] i 1% & X HRZH . Western blot
il 3 4120 STAT3 & (193 3k , 45 5 57 o 41 I
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