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Abstract
AIM: To construct and identify ATP4B-SV40T-
IRES-GFP transgenic vector.

METHODS: The mouse ATP4B gene promoter
was amplified and inserted into IRES-GFP vec-
tor after the addition of restriction enzyme sites

to result in ATP4B-IRES-GFP. After restriction
enzyme digestion, the SV40T gene sequence was
inserted into ATP4B-IRES-GFP. The resultant re-
combinant plasmid was identified by digestion
with restriction enzymes Pstl and Ase [ .

RESULTS: The recombinant plasmids ATP4B-
IRES-GFP and ATP4B-SV40T-IRES-GFP have
been successfully constructed and can be used to
generate transgenic mice.

CONCLUSION: The recombinated plasmid
ATP4B-SV40T-IRES-GFP was constructed suc-
cessfully and it could be used to construct the
transgenic mice with primary gastric cancer.

Key Words: SV40T; ATP4B Promoter; Vector; Trans-
genic mice
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mE
BH): #3ATP4B-SV40T-IRES-GFP % 41 5 %5
FHATEE.

FiE: I RATPAB & 30 F /7 5] %3t 31 4,
RAFH N RATPABIL R & 30 F 55, FF A
PR P P b B B oA 6. . L XN HRARKIRES-

GFP, 313 & 40 8 R ATP4B-IRES-GFPJf# 47
B %% Z G ¥ SVAOT A B £ EANATP4B-

IRES-GFP# K, 5 JA M) M A 0 BPstIf= Ase
[ #4750,

LR %50 RATP4B & % F /7 5] 3 AIRES-
GFP#H K, it BabyihiE 3545 &£ # 69 ATP4B-
IRES-GFP i #1; ¥SVA40T K ¥ 465 NATP4B-
IRES-GFP, fi#am 5 B Bibn4s R 3 iE 3843 0E
# 69 ATPAB-SV40T-IRES-GFP & 41 i ¥, R4%
SN BRI T R AT A R

it R M AEATP4B-SVA0T-IRES-GFP &
WhHk, TRTFT—FIMERLAEE EiFA
R
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T g A THE S [ P o o AL TR S i 2 —,
EAF1002 J7 B 50 T . R E, Bt
To%— H R R AT A, i A
A E BN R X ., BT F N 3S.
32/107. BN Z RN, 51402 Rk
DR B I8 = ) D AH O, Bt A5 6] 9 2k R
IASKTIR N, e 55 DR 3 A A 704 1 Jie 8 2% v B
MRz HIE R S TE B T KL
PRAIE T A AR IR0 A, DAt — Al oy BRAR
() AR L. SVAOTHE ) V2 HI T I Ied & s WLkl 1)
W0 e LR S AL g 7 HY/K AT PR
(H'/K" ATPase) it K75 B Fi5_L Kz 40 s = 1k
Tk, FE BRGNS AT B R
AWEFE B AEA 2 RE L R 41 H /K AT Pasef
WAL A 2 T UK S R IS VAOT-GF PRl 2 [A 1) FL
W RIB AR, h T — Mg JFUR I R R e
DRI 2 8 9 6/ SR BN BI85 B e R AR ML A
BE5E S0 LAt

1 MRRTSE

1.1 #4# pIRES-GFP#fA. pCDNA3. 1-SV40T
B Hh A IR Y KA A A B S E S A K )
Il 2P R, K A R 2 S A D HS o bl |
g b e 25 K28 IR A NFSE I DR A7 N I3 (]
ADNAZLAL ARG 412040 kR4 DN AL
AR & BRI e AR R R A F] ;i
P A & . PCR&™ W IR ) &0l B 5%
FAXYGENZATA; pMD-18T# AKX . Taq
DNAEAH . ANTP. T4ERM . BRAITE A D)
MAsel .« Xhol. Nhel. Xball. Sacl .
BmaHIFIPstI) [ H ATAKARAZ #; % 44 i
JiifALipofectamine 20000 H 3£ [EInvitrogen
]y JBEE I T DA A B AR R I
RPMI-1640 T4 B 77340 A K [H Gibeo s wl; B
Te#r(Agar). BRI AR(Tryptone). ERER A
(Yeast Extract)J) H J¢[HOXOID 2 wl; 3CH it H
T 51935 o L AR T AR R A B A & k.
HLUK I (Miniproteanlll®, 3&[EBio-RadA ).
R JTUBR EPCRAX (Mastercycler, £ [E Eppendorf

www. wjgnet.com

A]). CO N MukE 74 (Galaxy S* JE[HRS Biotech
N POEENE BMBI(CKX41/CKX-RFA, H
AOlympusAal). #IKRMIE RS (Gel-Doc EQ,
FEBio RadAwl). 4B REIK(SIS0, FifERK L
RS A IR A A RO (GloMax 20/20
Luminometer, 3[EPromega/A ). 45606
FEiH(RS232¢, fH[EEppendorfsy ). HMHIE
HIEAM(DNP 9032, bR 7 S s A IR A
Fl). AR 2D HL(Centrifuge 5804R, 1 [E
Eppendorf/Zy 7).

12 7

1.2.1 X B ADNAFR I P R4 R 6
MR Z SR R ZIDN A, 45 5 1%35 i
B e e FRLVCARS, DDN A S B B 56 2k, A FH 2360k
JEE I SE PEIAE260 nmRIIROEE(A)E, LATHE
LR,

1.2.2 ATP4BA B & 3 F 69 L i/ [
ATP4BX: N HZ) 1 X 741, it 519: Eif
5-GCTCTTTCCTCTGGGTCTGT-3', Fiif
5-GAAGCGTCCTCTAGGGCTTA-3'", LI/ il 3
KIZHDN A BiH . PCRZ N AKFIS50 pL, PCRY”
WSHANR: 95 °C 5 min, 95 °C 60's, 57 °C 90 s,
72 °C 90 s, 35MEIR, 72 °C 10 min. 5 F T 1%3x
JIE B 58 s P VARSI, ¥ 1E A 1) 4% 7 U0 R HIPCR
FE PG 7 B, -20 CARAF . 1R
TAKARA pMD18-T# #4516 vi I 1044 3R 75 1)
PCR™#) 55 pMD18-TH AL, ¥ K43 B A i 44
JypMD18T-ATP4B1.

1.2.3 ATP4B-IRES-GFP# kg #2&: tHTIRES-
GFP# At % Ase | flXho [ Bg¥IA7 &, HRIE
ATP4BAEEN 1 )1 41 B it 514, A Ase T Al

GGGTCTGTTTGGT-3', Fif5-TTCTCGAG-
GCCCAGGAAGCGTCCTCTAGGGCTTA3Z', LA
pMDI8T-ATP4B 14k /A iR, PCRZ MNAAFISO
uL, PCRY WS40t F:95 'C 5 min; 95 C 60 s,
57 °C 90's, 72 °C 90 s, 35 MEH; 72 °C 10 min.
45 I 1% B P B vt e H RSN, % 1 A 11 4%
PI'F FHPCR™ )[Rl ) & . 4% R TAKARA
pMD18-T #1571 & 3t W] 4565 3K 15 [P CR /™
Y 5pMDI8-TH k% £z, I+ HINhe T FiXbal I
BEAT B D)5, e R A K B4 fir 4% pMD18T-
ATP4B2. | BRI N VI EEAse T F1Xho I, /i
PlpMD18T-ATP4B2¥4 Jv Bt 4fi AIRES-GFP#
&, W EH AN KA BFDHS o 42 50,
F P BRI N VI Ase [ « Xho I FSac I .

A7 B A 5
HBEARHHER
B R KM
B R P R Ak A
B4 B e Rt
Fh5 AR
Fa Rk FEH.
I IRAF T F A
R & A% 0 A8
ZAE A, TGF-a 7
) 7 ENF-xBAZ
SRR D
R

Wi £ E
BrRENEELET
M%7 12Ela/Elb
HEABRKK, £/
F LKk Fe B AT
bRy g A B
HEHRT KT
ABREAWT
T, AP T ]
3, AE R A
100%.
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mi:AEE B ATP4BEEBE)F 1 2 3 4 M 5 6 7 8
ABFR G EME TolZEKE. M: Marker; 1:
RN &) THEMIATPAB R AT T-IX.
H' /K" ATPase &
HF IR T #
SV40T-GFP k&
KAy AM Ak 1022 b
Bk, A F—F 4 P < 1022bp
EY O ~—1022b
HEEARZE R P

RS IAER, AR

2 ATPABEBEF
#EANhe | #1Xho |
HIBBEIMIREFEBIX
B. M: Marker; 1: i§
VIR ERsabE; 2:
Nhe I [FERfROREI)4E
B 3. Xho | IEHAHY

718 bp  HiUJAER.

718 bp

Nhe [ SEAT G V)50 E, B )5 UF IE# 5 v 4 0
ATP4B-IRES-GFP.

1.2.4 ATP4B-SV40T-IRES-GFP#H 4k #22: #
pcDNA3.1-SVA0T i ki & BamHIEE V) J5, 191
SVA0TH: A 1 B, #5 46 AATP-IRES-GFP#AA,
FH BRI N YIBEPst 1 FlAse 1 BEATEEDIIGAE, W
U6 AIE 1E 7 )5 fiy 4 ATP4B-S V40T-IRES-GFP
FEIEM 7.

1.2.5 2HESAIE: ¥EATP4B-SV40T-IRES-
GFPH AR WA S N2 REB0, B 4210 d
NEUBIEE, 3R IE R ZIDN AR TPCREGIE. 56
WEGISG: L5114 CTCCCTTGTGTTTG-
TAGAGGCGAT, NiF5|#: CCTCCAAAGT-
CAGGTTGATGAGCA; 1F51AS: L5149
GGCTCTCCTCAAGCGTATTCAACA, Rl
H: TGGTGCAGATGAACTTCAGGGTCA. PAJE
PZHDNA My #AR, PCRIZ M AARS0 uL, PCRY™
WEHAN R 95 °C 5 min; 95 C 30's, 56 'C 40,
72 °C 45 s, 35 AMIEFR; 72 °C 10 min. 5 R H1%
TR IEBE b fl R vk A .

2 B8

2.1 ATP4BA W B3 T & eg 2 R M4/ i
ATPABIE 5 8+ X vk 514, BA/s 3 R 41
DNA KA, 71 ATPABREIK A 5 7 [X. &5 1A
1%L N At I FEL KRS MU (1 1), AT W—4%1 022 bp

3 ATPAB-IRES-GFPE{ABSLIEEEBIRE. M: Marker;
1—4: Sac | flINhe [ A EELJEER., K/\718 bp; 5-8: Ase | i
Xho [ WEEIIEES, K/IM 022 bp.

1234 M5 678

2019 bp —— <——2000 bp

849bp — >

B 4 ATP4B-SVAOT-IRES-GFPE{ABIRETEER. M:
marker; 1—4: Ase | @Lﬂ}éﬁ’]}#}?ﬁ, 5-8: PstILﬂ}EE@)ﬁLFQ

(R 4617, 4 2L IR % pMD-18 T-ATPAB 1 2 .
2.2 ATP4B-IRES-GFP# ke HTIRES-
GFPH A& Ase | FIXho I HEFYIf7 5, it
ST, 1EATPAB R 51 7 514 A B 1) 47 14,
B 451 MR % pMD-18T-ATP4B2 8 44, I H
i Ase T M1Xho T HEATEEVIIGAE, B0 45 5 H
1% 3 AR HL vk AS I (1512), BrskAR (1700 bp
F1300 bplf) ki 4 IER T, 2 5 IE R Tk
Ase [ F1iXho I Fg1) 1) v Be[RIcddi AIRES-GFP
WA, B EA T HAN KA HDHS o, 45
B, PSRRI D)EFAse I« Xho I KXSac
[ . Nhe I #EATEEVIRAE, 56UF 45 5 1%50 7
Bt i FEL KRG I (P 3), T4 3R A1 022 bp Al
718 bplfI 7 Bt

2.3 ATP4B-SV40T-IRES-GFP#H Ak #y3& ¥ SV40T
KA By BE Al AN ATP4B-IRES-GFP# A&, BRI
WYINEPst T FlAse 1 70 BB TR V)AL, 0F 4,
1% I R B vt e r Vil (161 4), W] 430l 3145
2000 bp 22049 bp. 849 bplty Fi B, M4k 4%
W 2577 TR, JTORLAS) s D (O 45 SR ).

2.4 RHGEH B IRIE 5 ATP4B-SV4A0T-IRES-

www. wjgnet.com



KE, &5 HERSHRMIATPAB-SVA0T-IRES-GFPENE KA TE 317
sg 1 2 3 4 5 6 7positivenegativel 2 3 4 5 6 7 positive negative B 5 ®%ERINNGETEER. W @) 75 R

GFPE A WA B AN SZRE B, BYHCH 2210 d/b L
VL, FHPREHERI4IDNATEFTPCRIGUE. 1A/
BL 1) 20 53135454343 bpAl1384 bplf) &is. 4 KL ]2
57N ER R B L S).

3171E
B2 R P, 51402 Pt N R &
F1P= W ) A %, B 35 0 1 DRUE 7T (1) AN I I
N, T B DR )y R AR A iR 2 v I P Rk )
2. RN WA H R s R RN
AR R ) 5 SR B R
LT W AT B A L R Y B A LA
H, TGE-ad I FI/ENF-KBAS 5 A% 530 B v i
FHAE, DR — Pl o BRARL ) e T B
2 DRI R e AR R N TR e A DG I R A
Y B )W I G PO T R, A g T I R
12E1a/E1b%E FE KK B, 75 i~ b R FH A B 1
B4 B s M TE R T T N AR R AR
Jii, FHK424 bpJCEAMRHEFISVAOTHL i HE (K]
AR ARy R N Y VAR T N E AR
HRiE100%™,

SV40(simian virus 40)/&201H 26054 CH] %
IR 53 B o R0 B 40 s B, R HARB)
0 AN R iR R PER L SVAOTHE I T
96 s WL RO 5 15 P ik DRI S S 2R ) e
WA F S VAOTHE K 2L 37 1 /s Bl o ik 4% ML 3k
RIS AR . P 102 B S5 e S R sh
FERY. HY/K" ATPE(H'/K" ATPase)Ji [R5 5 Zh 5
b A R R R OE, R BRIV A i ik
A HBM R,

£r{075¢ 8 H(green fluorescent protein,
GFP)H A 1992444 b [ S 1 (130T 1R 4 o BE AL,
WK, GFPET = E 5 e TEM Ja e ek, A
FHean i AE K S5 DhRe, AT sz oGiE A, RKikk
DI AN T AT W [ R, B ANTG 224, T A
FH GF PABE P I R4 2t 6K, B AR 1R TE 453403,
NI, S 2 R e B b 0 3 R ) 3
Mg,

AFFCE I EH /K ATPREIE R )5 31
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SVA40TH: A 70 [ NIRES-GFP# 4%, ¥4 ATP4B-
SV40T-IRES-GFPJitkr, F Kl e I A 1tk B e e
FEPR/IN BRASEAY )25 BRI, /IS BT T R s
B S PE R R IES VAOTIE R, £6383-6 mo, fElS
PR B . TR S GFPAEA, X T
MEESVAOTIE PR L IE A . RIEIK N ELE
Tt (10 B3 17 DB It T AR HRE IR D7 s, Ay i
F18) 55 988 R BILRIATE 5 1 W e 2 W FNAR T B85
TS A

4  SEXER

Bian C, Zhao K, Tong GX, Zhu YL, Chen P. Immortal-
ization of human umbilical vein endothelial cells with
telomerase reverse transcriptase and simian virus 40
large T antigen. | Zhejiang Univ Sci B 2005; 6: 631-636

2 Hofmann MC, Braydich-Stolle L, Dettin L, Johnson
E, Dym M. Immortalization of mouse germ line
stem cells. Stem Cells 2005; 23: 200-210

3 Fujii S, Maeda H, Wada N, Kano Y, Akamine A. Es-
tablishing and characterizing human periodontal liga-
ment fibroblasts immortalized by SV40T-antigen and
hTERT gene transfer. Cell Tissue Res 2006; 324: 117-125

4 Canfield VA, Levenson R. Structural organization
and transcription of the mouse gastric H+, K(+)-
ATPase beta subunit gene. Proc Natl Acad Sci U S A
1991; 88: 8247-8251

5 Kirchhoff C, Araki Y, Huhtaniemi I, Matusik R]J,
Osterhoff C, Poutanen M, Samalecos A, Sipild P, Su-
zuki K, Orgebin-Crist MC. Immortalization by large
T-antigen of the adult epididymal duct epithelium.
Mol Cell Endocrinol 2004; 216: 83-94

6 Kowolik CM, Liang S, Yu Y, Yee JK. Cre-mediated
reversible immortalization of human renal proximal
tubular epithelial cells. Oncogene 2004; 23: 5950-5957

7 Takaishi S, Wang TC. Gene expression profiling in
a mouse model of Helicobacter-induced gastric can-
cer. Cancer Sci 2007; 98: 284-293

8 Taketo MM. Mouse models of gastrointestinal tu-
mors. Cancer Sci 2006; 97: 355-361

9 Azzoni AR, Ribeiro SC, Monteiro GA, Prazeres DM.
The impact of polyadenylation signals on plasmid
nuclease-resistance and transgene expression. |
Gene Med 2007; 9: 392-402

10  Markovics JA, Carroll PA, Robles MT, Pope H,
Coopersmith CM, Pipas JM. Intestinal dysplasia in-
duced by simian virus 40 T antigen is independent
of p53. | Virol 2005; 79: 7492-7502

11 Ishii K, Shappell SB, Matusik R], Hayward SW. Use
of tissue recombination to predict phenotypes of
transgenic mouse models of prostate carcinoma. Lab
Invest 2005; 85: 1086-1103

12 Robinson C, van Bruggen I, Segal A, Dunham M,

ATP4B-SV40T-
IRES-GFP ¥ 41 &
¥, AT—F M
JREME R A
BN R AT T A,
RIS, B
T, A — W F
A



318

ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFHLAMZYE  20128F2580 $20% 447

Sherwood A, Koentgen F, Robinson BW, Lake RA. 15 TaniY, Suttie A, Flake GP, Nyska A, Maronpot RR.

A novel SV40 TAg transgenic model of asbestos- Epithelial-stromal tumor of the seminal vesicles
induced mesothelioma: malignant transformation is in the transgenic adenocarcinoma mouse prostate
dose dependent. Cancer Res 2006; 66: 10786-10794 model. Vet Pathol 2005; 42: 306-314
13 McCabe MT, Low JA, Daignault S, Imperiale MJ, 16  Kim SH, Kim MO, Lee SR, Kim KS, Lee TH, Lee
Wojno K], Day ML. Inhibition of DNA methyltrans- HT, Ha JH, Kim TY, Ryoo ZY. Characterization of
ferase activity prevents tumorigenesis in a mouse a brain tumor cell line established from transgenic
model of prostate cancer. Cancer Res 2006; 66: 385-392 mice expressing the vasopressin SV-40 T antigen.
14  Boissan M, Wendum D, Arnaud-Dabernat S, Mu- Exp Mol Med 2006; 38: 196-202
nier A, Debray M, Lascu I, Daniel JY, Lacombe ML. 17 Sun Q, Feng J, Wei XL, Zhang R, Dong SZ, Shen Q,
Increased lung metastasis in transgenic NM23- Dong J, Li HD, Hu YH. Generation and character-
Null/SV40 mice with hepatocellular carcinoma. | ization of a transgenic mouse model for pancreatic
Natl Cancer Inst 2005; 97: 836-845 cancer. World | Gastroenterol 2006; 12: 2785-2788

B TWE w4 EE5A

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20124F AL TH: 48 N ik &

2011 % & (& RFABwE L) AXHA

AFHR 2011-01-01/2011-12-31, (A AN WLZAE) SOl RIRE 2R 15765, IBRT9325, 1IBR%59.13%, KF L
TO44RS, T XTI Z B L K IAATIFNL. H, KEBRVF3555(5.43%), JERIATTT13555(20.96%), IR IARTIFT

W BIR 152455 (3.73%); SCTEAE A 400 i K A [ 45 M, 4K 22 B0k B A e A e B s e . E I, R s

CHEF LN HAIERY BT FAT VRSO &7 90 28 % 58, MR RAT VR SO R R TR Al T E DTk, A
BRI BRI AE) GRS U (W PEIR P SCE, RS R AL JR B0 DTk (g
AT Z2F 5% 2012-01-01)

www. wjgnet.com



