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[HZE] Hiy &A= T 3 (wefoil factor family 3, TFF3) JE[H B Al 5 484, IF AT IBAE 1 Bz 41T
BREPEEVER . Jiik FIH PCR F AR XS H (36 R TFF3 4K b7 973, I 5 J5 W v B 28 B 2 250 0 R ) 8 2% Ak
pAdTrack-CMV-TFF3, 5641 2 35 IR 2 B 4200k pAd-Easy BRI FF bk BIS183 JEaz A5 240 My b E A7 [ Y EE 41, i ik T 4 1
NI Pac 1 24k, 55 5% 293 A BEA T REGLRE J2 18 JF b AT BE D5 o AB Ay TRF3 Jii 2 404 L NI |
BeA)E F RT-PCR & Western blot K5l H (195 R 2 A K FFEA TR SC S AT AZ RE A2tk . &R iy s
TR/ 458 bp (9N TFE3 LD, it o H AEA 75155 NCBL il — B0 S 1 TEF3 f [ I 52 41 1o 2
RN, 2 293 AL A0 B B HRG EER L 1.3 x 10° CPU/mL. RT-PCR J Western blot 45 5% i/ Y A4S I ¢ 4
JELJEHE TRF3 ek U] 4o, A M IE RS RE W v T X IR . 858 A & TRF3 L] 4 i 28 200K, S it — 20 1
58 TFE3 (RN b e fidie & b VR I BE5E 1 A
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Recombinant adenovirus containing human TFF3 gene regulates migration in human
biliary epithelial cells

Tian Ju, Cheng Zhe, Zheng Shuguo (Institute of Hepatobiliary Surgery, Southwest Hospital, Third Military Medical University,
Chongqing, China, 400038, China)

[ Abstract | Objective To construct a recombinant adenovirus vector of human trefoil factor family 3
(TFF3) and to determine its effect on the migration in human biliary epithelial cells. Methods The genomic
fragment of target gene TFF3 was amplified with PCR with genomic DNA of liver cancer tissue as template. The
obtained product was subcloned into adenovirus shuttle plasmid to construct vector pAdTrack-CMV-TFF3 after
sequencing. Homologous recombination was performed by transfering the vector to E. coli BJ5183 containing the
backbone pAd-Easy. The correct recombinant pAdEasy-TFF3 was selected and linearized with Pac [ , then
transfected into 293 cells for packaging and amplification. The titration of the recombinant adenovirus was deter-
mined. RT-PCR and Western blotting were used to determine the expression of TFF3 at mRNA and protein lev-
els in human biliary epithelial cells after transfection. Finally, cell scratch test was performed to observe the
effect on cell migration before and after transfection. Results The target fragment of TFF3 with 458 bp was
successfully amplified, which was completely the same as the sequence published GenBank by DNA sequen-
cing. The TFF3 homologous recombination adenovirus vector was successfully constructed with a titer of 1.3 x
10°CPU/mL. RT-PCR and Western blotting indicated significant increased expression of TFF3 at mRNA and
protein levels in human biliary epithelial cells after transfection. Cell scratch test showed that cell migration was
obviously activated and enhanced after transfection. Conclusion Recombinant adenovirus vector containing
TFF3 gene is successfully constructed, which provides a satisfactory transduction vector to research the role of
TFF3 in human biliary epithelium wound healing.

[ Key words | trefoil factor family 3 ; adenovirus vector; recombination; wound healing; cell migration

Supported by the National Natural Science Foundation of China (30972948 ). Correspondence author: Zheng Shuguo, Tel: 86-23-68752193, E-mail: Shuguozh@

yahoo. com. ¢n

[BEE&TB] ERAREEEES(30972948)
[BIS51EE]  FBWE,HIE: (023)68752193. E-mail : shuguozh@ yahoo. com. cn
[fE%EHAR] http://www. cnki. net/kems/detail/51. 1095. R. 20130125. 0838. 001. html(2013-01-25)



535 B 4 ¥O= K BE R ¥ ¥ OMR
J Third Mil Med Univ

298 2013 4E2 A28 H

Vol. 35, No. 4
Feb. 28 2013

=MAF 3 (trefoil factor family 3, TFF3) J& =M Jik
KGR 2 —, H A AR A 20 TR 6.7 x 10°,
Hitih N\ TFF3 [F 3L A F 21 5 Qe o R K 21q22. 3
X, H cDNA 4=y 222 bp, H4ih5% 73 2 H R, 1
14 D RGEZIK G 59 Al E e . A FRET,
TFF3 F 83k TR s S 18 55 7R 2 48 R e
TRE, TEEL S S W L R F B AR B SRR
iR R EEAE A Y WRSD Y i TFF3S 78R
% I J 4 i ( biliary epithelial cell, BEC) i1 45 %35,
Al ReE s fEdE BEC 25 TIHE L MiimhiE g .
H i TFF3 75 I8 9 b A 58 v AR 2 00, HAE 0 A4S
b B i A B L 1 R — R, AR
W R TFF3 JEPR A 2R 3, IR FH 40 1A [+
PR 2 AR A TFF3 3L 4 41 i 2, it
— 5 TRF3 8 ARTE 1 Rz 451 403 18 &2 v i 1 i 28
At

1 #RETE

L1 a3k & £ RX A

293T 4D ph 4 22 20 w) SAf 22 -1 S, K A 1 DHS o
T AL RARAE, NEAE b B 40 (5100, ScienCell ) A 52
I =R, pAdTrack iR 7 RS H Invitrogen 2\ &), DMEM %
F=EEWy B HyClone 2\ 7], Trizol Ji 4= 1fil 5 W) B GibcoBRL /A ),
PR N VI ( Pme T . Pac T .Xba 1T .EcoR V) .T,DNA %
fitt \KOD-plus & {f B i}  ReverTre Ace-a-i0i 5% S50 & ¥ H
TOYOBO /3], RNase A W [ Sigma 2] , 358 B fE M i DNA
BRG] & okt 3287 & . Marker DL2000 , Marker-DL 15000
By AL T KR A #] . Lipofectamin2000 Iy [ Invitrogen 23 ) .
Taq fiff (ANTP ) § TaKaRa /A#], Anti-TFF3 Jtj § SANTA CRUZ
NI
1.2 TFF3 T4 i e

VLT 98 20 208 0 B4R, Trizol 5 £2 BRUAL RNA, S 7% 5%
¢DNA, AFFBETSI (G T #fk b Xba 1 (EcoR 'V B§YIfL
M, FWEES : 5'-CCCAAGCAAACAATCCAGAGC-3', FiiE/E 41«
5'-GGGAGCAAAGGGACAGAAAAGC-3") Jf ¥~ 3% TFF3 % A,
PCR W 551K : 94 °C 5 min,94 °C 30 s.57 °C 305,72 °C 45 s
35 AMEIR, T 72 CHEM 10 min, 7174 2 R MRH N E I
N ( A-Tailing) , BEY) 5 25 1% S5t i Wl 68 2 P U U 52 J5 #E 47 Jg Tl
oo IR H B 25T iR PTA2 (16 °C 4 h) B AL N 4t
PEMY DHS o JERSZASA0ML , R T PCR X H2H T TR0 A0
8 AR AT BE B M E 40 i BORLHEA TN T, )R AE B A 44
PTA2-TFF3,
1.3 pAdTrack-CMV-TFF3 & # i %5 64 # 32

T ik PTA2-TFF3 J 2842 ki pAdTrack-CMV 28 Xbal,
EcoR V XUEEY) G #E AT 1% Bl w558 e B Ik, B TFF3 1y
cDNA F Bt Fll pAdTrack-CMV #% {5 28 A Bt , 4lifk 5 A T, DNA
EREREERE (16 °C 6 h) 554k DHS o JEZ 25 4N, BRICR BT
PEVEVE AR R, T EA T 7 P B 26 52

1.4 BAmERRTUEFRMEGME

Y IEH0 0 B pAdTrack-CMV-TFF3 2 Pme T 4 1:1L )5
(37 °C 16 h) , %% A BJ5183 2754/, 5 pAd-Easy 7EJE N [F]
VR, R IR R & F AR BE & R Pt LB - AR ik
16 hJ5 BRI 7% , i 32 FORE, Pac 1 B0 % 52 AT 5E BH 1 8 21
T EAUGTEE TR 551 DHS o J852 S 40T , 3145 5 #5 DU Y 5
L
1.5 THRRBENLERY

Pac 1 BV 240 Jiki , F Lipofectamin 2000 2644k 1) B 41
iYL 70% ~80% #Y 293 i, K5 3% 6 ~8 h ik 1% fY
DMEM (% 10% BG4 I3 ) ,24 h J5 TSR #1572 h J5 24410
I B S 4 7 Y LA S B S 4 4T 5 BT, 90 % 401 i 77 A il
YA, A5 1 AR HE . E — 80 ~37 °C 44 T R S Mkt il e
Peigr 3 K, B0 RN 2 R RE . A IR BRI 4 B B
7£ 293 A R B Y4 3 40 ik, RS 3w B A IR R B
pAdEasy-TFF3, - 80 “C{#fE#%H .,
1.6 T LR % 7 3 AR 0 i L 2

W 1 SR SR 1 B AT 450 ( GFP 3% ) 14730 13 1
o K293 AIMIFE B E 1 x 10°/mL IFEER T 96 FLAR, B 5%
24 h 4N A 135 90% Fill £y 5 F DMEM (55 0 15 75 3044 75 s
BEW Ay M RN 107,107,107 1071077, 107° 1077,
10751077 10 4%, RRFLUBEE 3 AL, WeZk 96 FLAR A I 8E 5%
B, A3 A 100 WL A [RIR REAT KA e RV, 35 9% 48 h 5 T
EHOGRMEE T SO CANE, TR AR

1.7 pAdEasy-TFF3 #: 4 A BECs B %52

1.7.1 TFF3 Z:P#YL A BECs ¥ AR | iz 40 3 h &
6 FLH, AU 2 x 10° /L, 15 5% 24 h R34 56 S W B A= K
ZE 60% ~80% fl-& e, 435 LUE YL & % ( multiplicity of infection,
MOT) 2y 30,5080 () 8 21 Bps 7 /B A BECs ,J& 2L 2 h J5 54
SERIE SR ELAR S IR 48 h, THE| B BB T g2 AN i
THROKS D i 2 B 2 2 MR A BECs [I80%, B2 183 A~ FL
i,

1.7.2 RT-PCR Jz Western blot #5454t 5 A\ BECs H1 ) TFF3
#iE HYL24 h 5L BECs & RNA VR B, 514 B 2 i
SR 1.2 %54 48 h 54 HL BECs B8R 1, W e B2 ) R vk,
BRI L h i In TRF3 250 (1:250) ,4 CHEH LR, B i
AALEEFRIC R PR HT( 1:1000) ,FiRBEE 2 h )5, 51k
ZRICEESE 10 min FAMRLEE] 43 BB R Yo B ez
ZARK BECs 1E ]yt BR, B-actin Sy 2,

1.8 BECs X/ 3%

LA MOT {A Jy 80 11 TFF3 B ¢ B e 3 Fh 2 6 FLAR M A
BECs(2.5 x10°/9L) ,}%3% 24 h J5 1 mL B IR 2$HE L EFL I
R, RIJERT 2 h A 1 png/mL 22245 % C Ml 40358, 45
T WS AL IR T8 B — 2, E 37 °C % 10% FBS 1584
FEFREE SR, LU 12 h 5 UG S 40 LTS 1) T X A PR R Rk
FE T AN, 23 TR B A Gl B e e 25 3R BECs S X B
1.9 %it 7k

SR SPSS 13. 0 Giil #f, B4l LA x s Ron, P IA] LA
TEFHIRSTAREA ¢ K50
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2.1 pAdTrack-CMV-TFF3 B & 28 8% % 349 #) i

MG 38 K/ 458 bp 1 H 3L PR 468 (181
1A) &P BIR, Irikis RN 755 GenBank iR3E 1) TFF3 %
51 58 4 — 805 28 12 B pAdTrack-CMV-TFF3 2 Xba [ |
EcoR V WY, Bk s K/ Jg 458 bp B TFF3 £ A By 5 24
9 200 bp 1) pAdTrack-CMV B4 J5 Bz (€] 1B) , UE S 27 42 KLY
NI 28 Pme 1 BEZMEAL S 10 28 82 BORLAE BIS183 Aiffrh 5
pAd-Easy &4 MW RIEE A5 , Pac 1 BEYI AT B8P T T, 3K
453000 bp = 4 500 bp A= 47 KB, UEW [ UR F AL IE R (& 1C)
2.2 FHRREFEHEMN

HEME GFP 1) pAdEasy-TFF3 Bis 855 2L 293 4iifif1,48.72 h
Je FBE T BIAT W5 5 293 206 0 0 A% 40 B BRAE K 2
Fik(F2AB) , 7ERBEATECH 107" ~ 10 LI 4O %
IR, 107 ~ 10 ~* FL P AN D62 1 B 25 0 88 J3E 14 348 A5 ¥ ik
59,1077 ~ 107 FL Y W] 98 o6 K ik, IR ok PR B N

M TFF3

M 1

15 000 bp—s

5000 bp—

2 000 bp— 2500 bp—
oy

p— 1 000 bp—

S00bp— IS 5o

250 bp—
100 bp—

250 bp—

B 72 h R 293 4t

PO

499 499
_— S

I

o

B2 TIF3 RS 293 AR ABE L FAMEHEFENE

T 48 h J5 YN BECs

10 TFLIE, AR 1.3 x 10° CPU/mL,
2.3 TTF3 B3R A BECs

435 L MOI {24 30.50 .80 f4 T 20 i 27 8k e N\ BECs, J&%
YRR A MO A 80 ffE, 29 90% (B 2C ~F) , Hiprik 2z,
TGS J5 AT A5 R 0] , 455 4 T AT , T AZE S 3, o H B4 e 1 O
EIEIA, A MOI {2k 80 W MR B EA TR 225550 .
2.4 RT-PCR % Western blot # | #& 4 5 A BECs P

o TFF3 %k

LI MOI {H 80 Byl #: Je \ BECs J5 ,RT-PCR(F 3A) &
Western blot( [&] 3B) i 7 BECs PN TFF3 {32 1A B Ik 5 T X% 1
2, UL YL L)
2.5 BECs @ X| R %5

RYR 12 h J5 , 685 ™ WEEE Y TFF3 Bk 34419 A BECs
TS I H A0 T e e 25 344 i) BECs B AR 78 (1B 4) 5 %1
IR 12 h 3 20 40 M Y S A R 4 ) ks TIF3 IR BE4H (35.2 =
5.7) wm/h, RBEYLLH (8.1 £2.6) pm/h, LS 41K (18.2 =
4.8) wm/h, Y TFF3 MR8 2 AR 1 A BECs SEE8 fig 1 B &
i T HABPIL (P <0.05) .

3 M 1 2 3 4

15 000 bp—

L300 b=

2500 bp—
1000 bp—

920 bp

458 bp 250 bp=

(B)

(C]
A:PCR 3% &k TFF3 B 4944 ;B WH 7 % 2 F 4 A 42 pAdTrack-CMV-TFF3 M 4%/ DLIS000;1; & #4k;2. A B 43 : B E A K4k ;C. 65
% & F B AR pADEasy-TTF3 M. 47/ DL15000;1 -4 . By & 20-F

1 PCR =¥ HkRELARNNBIIEEER

Y 48 h J5 YN BECs

200 pm
==l
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M 1 2 3

2000 bp—

1000 bp—
750 bp—

500 bp—

250 bp—
100 bp—

1 2 3

B

S - (6.7x10")
o M“&;ﬁxﬁgz)
A:RT-PCR #: mRNA Fik 1R B F 402 B 3w SR 4;3: B
Je B g A28 ;M. AR £ DI2000;B: Western blot #4 & & &% 1: %
R e 2B 52 0 B Fe W BARLE ;3 B MR A
3 RT-PCR 5 Western blot 1% /5 \REE b R 40 AE
By TFF3 %3k

3 it

T 7L 20 490 40 = I KA A - TR (LR 9 AF G Bk,
pS2) . TFF2 ( fif 5 £ Jik, SP) Al TFF3 (fii =it [H 1,
ITF) , =R IR R 250 3 20 1 Ak
AL = B A 2 R 0 ( SRR P 2R R ), LA T A T il
WALR AL ARRE D AR RS R, = i IR 5
TG T E I, T ER RS T %S 5L vl
Sk, HIEM S &g kA x>, f
Srivatsa 25®) & 3 TFF3 75 H #5718 JHAS v i Fe 5 B
BB S  BEXE TFF3 76 NEE B T R B s 2 0L,
WF5E " O R R AU P R AL MRS 8 J5UR MR

Y TFP3 284K BECs

Oh

12h

1E% BECs

B4 XREBWRER TIF IRRE ABE LR AREBEREEER (LM x100)

TR AL IR 55 f S h TRF3 2 22 3R36F
JHEP BT T TR AR AS 1) I Bz 40 fif Fn 4 SR B oy, 382
5THRPRS TG LM E . EIRARE
K BUAER A5 R 7 AT 0 IR A R 40 i v TL-6/STAT3
550 %, TFF3 by 038 B 00 I -, 322550
AR R AR AT TS 5 L AR s R,
bR T 25 LR BGiEE 40, TFF3 5510 R 58 1) &
AVRER TG W A REA —E X R, BHEP TFF3 4
W38N B LS, A B AR B, S R 9 VR R AL L
IRAG 5 AR WA RIS i R 2 0 B B o AR F
AL S TFF3 JE A 050 4 A% B 2 2044, e
NNBRAE T Bz 20, fif G g e 38 TREF3 R, TR A
WH5E TFF3 e R4S T R i fi e & rh iV Pl
HERZ W TR B B DU R O
P2 A5 K, IR RE I I ek 24 N s @ ATk e 43
S48/ B 24 B 2 Fh A0 AT ZH 2, SRR s BT
TR AR D, G T B s DR DR R AR
IREAEM Y QR FBEERIMEE, 5 T
AR, A O 8 1 IS BRI B A
BB 2 I T ARSI R 5 5 6 PR T R 1 R4 Y
FEPNAIT AR AN Y M G R 7 AR
IR, B9 K FH 19 Ad-Easy 204K 2 el K& 1k
TRy s R A R T AR NS TR R
L A AR, ELIRE S T 7 A B A RS 7 A T A
HEZER AR pAdTrack-CMV #5447 A 4 0O R H, 78

S s AR BECs
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BRG] T PO BB T B, RT-PCR #
Western blot 2528 7, FHIFATTAE £ B 4571 TFEF3 Sk
DAL B 2 A A SR e A EAE  Be H J5 , G TFF3
PR Kt R Ak O, AR AR IR S G rh 3RAT ]
AT By 120 o GG ) 22 385 3R CL 45 R 03R4
BN E ML E) TFF3 W] B A gt BECs 1248, 5|2
5 R e =2 i1 .

AT BT R T HE A TFF3 5 DR 09 1R 27 4%
R, IR AN IF N REAE b e 240 i J ] Al a2 1 44 i
IER% , it — AL WS¢ TRF3 7R A L e i g 2
AIPEHIZEE T RAF ARG
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