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Abstract

AIM: To clone the murine a-fetoprotein (mAFP)
gene, construct the eukaryotic expression vector of
AFP and establish a cell line stably expressing AFP.

METHODS: The total RNA was extracted from
Hepal-6 cells. The mAFP gene was amplified by
reverse transcription polymerase chain reaction
(RT-PCR) and cloned into the eukaryotic expres-
sion vector pcDNA3.1 to construct pmAFP. The
pmAFP was identified by restriction enzyme
analysis and sequencing, and then stably trans-
fected into EL-4 cell line. Western blot and RT-
PCR were used to detect the expression of mAFP
protein and mRNA, respectively. EL-4 cells
stably expressing mAFP were inoculated in the
back of 6 mice to observe the tumor formation.

RESULTS: The mAFP gene with a length of

1.8 kb was successfully cloned from the total
RNA of Hepal-6 cells. Restriction enzyme analy-
sis and sequencing showed that the 1.8 kb mAFP
gene was successfully cloned and inserted into
pcDNA3.1. RT-PCR and Western blot showed
mAFP was stably expressed in EL-4 cell line.
The tumor grew to a volume of 2 279.97 £ 235.13
mm’ 22 d after inoculation in 5 mice.

CONCLUSION: The mAFP gene is successfully
cloned and a cell line stably expressing mAFP,
named EL-4 (mAFP), is established. EL-4 (mAFP)
has a good tumor-forming capacity in mice.

Key Words: a-fetoprotein; Mice; Eukaryotic expres-
sion vector; Cell line
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1-6; 3: CHO—-K1/pcDNA3.1.

2 JFORLHE A AR Y 1) H SR (1912). R ATk
TN, 455 5 GenBank blastbb X, A4Szt v
/N B AFPIE R 5 GenBank T 45 H 11 /)N B AFP
FEDAT99. 7% Mk HaAH 7], JLAT 5/ MIEEAN ], JL
AT NI k) B I S 3L, R O BT
Gnhe 1) 2 .

2.3 Western blot# | & & & & F ] JI§ i fALipo-
fectamine 2000# I % L CHO-K 141 ffl, 48 h/i5

bp M 1

2000

1000
750

500

4 RT-PCREZMEL-4(mAFP)ZBIEMAFP mRNARIZRIA. M:
DNA marker; 1: EL—4(mAFP).

70 ku |

5 Western blotfUEL-4(mAFP)AEmMAFPEYRIX. 1:
EL—4(mAFP); 2: Hepal—6.

PRI . Western blot i ] & i 4% Ye 4 g vh
HM, 70 0001145 P 2 1 451 (K13), KT/
AFPAENTE B 40 Hu N 15 B4k

2.4 RT-PCR# M EL-4(mAFP)%8 lEmAFP mRNA
#9 & ik RT-PCREIMEL-4(mAFP)4fimAFP
mRNAEIE(E4), T77% [ E.

2.5 Western blot4% M EL-4(mAFP) 28 & mAFP& &
#) % ix Western blotf Il EL-4(mAFP)4H fumAFP
(L (&15), J5iklA] L.

2.6 EL-4(mAFP)%a i 12 /) B AR P9 69 s H oL i
FE AR 18-12 d, &2 wkiF 5 F/N LR Ak f2
N AT ik K bR 22 dSE, R AR 2 279.97 +
235.13 mm’, 33/ T4 wkiAET S, 2 F5 wk
INAET.

3 17E

AFP/E i EIG O9 3 BE RN AR T & s 20 A 1R A
Bl A 1, DR 5 JH 1  BEAE DG PR AR b2
W I 1 A R bR 2 —. X IRIR I E
I I I 32 8 O A N 2 TR AT AR AEEPLAFPI T
AN AFAT BEEE, S LAAFPE: A B 4k TR e
Pir L IR 97 I AT IR AR — B R REAS 1 S it
SKIOWFFT &5 R, N AFPAEAE DY AR Bk 1) 2%
fr, XY ERALL N T 5HLA-A020145 5 )5 6E
B NTA R, FFRE 3% SRR M AT
JUATHL A-A0201/K e FE K /N il 7= A AF P Sk
CTL™ . FHAMERIL, K /N RAFPAA A7 1
(EZR & T AR, Hbfk R aets ™ R

www. wjgnet.com



B 5. /) SR EBERNRBERAERE MMEER ARG EO0Y )\ S APBDRREEL

629

SXof AP VR B D P T 40 P G g ), I R o 45 R
NIRRT AFPI I G % L Ry 7 S fit 7 3
TR . X 22 TR BT R DN AR P A5
WA 74 N8 B 3k et

A6 TR /N A FPIE R L1 8184
AP, S5 GenBank T4y 1)/ A FPEE KA
99.7% A% R AH A, A ST RA, L
AL R N BT I SRR, R
U BT G B R S SR IR . A7 A 2 S T D R T g
GenBank/Ir 45 H 19/ A F PEE R I T /)
13 dRHA AT,

H AT RIEAFPI /) U 40 i RABWIC3
YRR H I Hepal-6. 33X /N4 g 5 kU5 T
ANERA R PR AT RBWT7756. 1T 41 R M
195724, CRIAZEIMHC T AIMHC I
(s, it AIAE B B A5 3E T T AFP
(1 JFF 9 S 8 L DRV T 7 1R /0 B M b O S 56
HEN7 TEL-4(mAFP)41 bk, EL-441 "2 —Fh
NI BB A Y, =R IAMHC T FIMHCIT, %
TAECSTBL/6/IN A P s, 5 1d & HIAE Mg
FPIRTT I, ARSI ST EL-4(m AFP)4H i
FRERAR B T 8 iAMHC 1 AIMHC I A4S 55, X
RERIAMAFP, N JF /5L T AF P fo 9% HE A
BT IR T AT 5 5. {HEL-4(m AFP)4
FRLAS 2 ORI () 4 i, LA R R
IR A0 AT 22 5, i FOAN R 2 A

4 ZEXm
1 Hubner M, McCormack L, Clavien PA. Surgical

therapy of liver tumors: resection vs. ablation.
Schweiz Rundsch Med Prax 2005; 94: 1255-1259

2 Tang ZY. Hepatocellular carcinoma-cause, treat-
ment and metastasis. World | Gastroenterol 2001; 7:
445-454

3 Parks RW, Garden O]. Liver resection for cancer.

World | Gastroenterol 2001; 7: 766-771

4 Lin NF, Tang J, Ismael HS. Study on environmental
etiology of high incidence areas of liver cancer in
China. World | Gastroenterol 2000; 6: 572-576

5 Wang JH, Lin G, Yan ZP, Wang XL, Cheng JM, Li
MQ. Stage II surgical resection of hepatocellular
carcinoma after TAE: a report of 38 cases. World |
Gastroenterol 1998; 4: 133-136

6 Wu MC. Clinical research advances in primary liver
cancer. World | Gastroenterol 1998; 4: 471-474

7 He XS, Huang JF, Liang L], Lu MD, Cao XH.
Surgical resection for hepatoportal bile duct cancer.
World | Gastroenterol 1999; 5: 128-131

8 Mizukoshi E, Nakamoto Y, Tsuji H, Yamashita

www. wjgnet.com

10

11

12

13

14

15

16

17

18

20

T, Kaneko S. Identification of alpha-fetoprotein-
derived peptides recognized by cytotoxic T lympho-
cytes in HLA-A24+ patients with hepatocellular
carcinoma. Int | Cancer 2006; 118: 1194-1204
Butterfield LH, Meng WS, Koh A, Vollmer CM,
Ribas A, Dissette VB, Faull K, Glaspy JA, McBride
WH, Economou JS. T cell responses to HLA-A*0201-
restricted peptides derived from human alpha feto-
protein. | Immunol 2001; 166: 5300-5308
Butterfield LH, Koh A, Meng W, Vollmer CM,
Ribas A, Dissette V, Lee E, Glaspy JA, McBride WH,
Economou JS. Generation of human T-cell respon-
ses to an HLA-A2.1-restricted peptide epitope deri-
ved from alpha-fetoprotein. Cancer Res 1999; 59:
3134-3142

Meng WS, Butterfield LH, Ribas A, Dissette VB,
Heller JB, Miranda GA, Glaspy JA, McBride WH,
Economou JS. alpha-Fetoprotein-specific tumor
immunity induced by plasmid prime-adenovirus
boost genetic vaccination. Cancer Res 2001; 61:
8782-8786

Vollmer CM Jr, Eilber FC, Butterfield LH, Ribas A,
Dissette VB, Koh A, Montejo LD, Lee MC, Andrews
KJ, McBride WH, Glaspy JA, Economou JS. Alpha-
fetoprotein-specific genetic immunotherapy for
hepatocellular carcinoma. Cancer Res 1999; 59:
3064-3067

Hanke P, Serwe M, Dombrowski F, Sauerbruch
T, Caselmann WH. DNA vaccination with AFP-
encoding plasmid DNA prevents growth of subcut-
aneous AFP-expressing tumors and does not inter-
fere with liver regeneration in mice. Cancer Gene
Ther 2002; 9: 346-355

Prud'homme GJ, Lawson BR, Chang Y, Theofilo-
poulos AN. Immunotherapeutic gene transfer into
muscle. Trends Immunol 2001; 22: 149-155
Stevenson FK, Zhu D, Rice J. New strategies for
vaccination and imunomodulation in NHL. Ann
Hematol 2001; 80: B132-B134

Xu HY, Yang YL, Guan XL, Song G, Jiang AM, Shi
LJ. Expression of regulating apoptosis gene and
apoptosis index in primary liver cancer. World |
Gastroenterol 2000; 6: 721-724

Grimm CF, Ortmann D, Mohr L, Michalak S,
Krohne TU, Meckel S, Eisele S, Encke J, Blum HE,
Geissler M. Mouse alpha-fetoprotein-specific DNA-
based immunotherapy of hepatocellular carcinoma
leads to tumor regression in mice. Gastroenterology
2000; 119: 1104-1112

Irvine KR, Parkhurst MR, Shulman EP, Tupesis JP,
Custer M, Touloukian CE, Robbins PF, Yafal AG,
Greenhalgh P, Sutmuller RP, Offringa R, Rosen-
berg SA, Restifo NP. Recombinant virus vaccina-
tion against "self" antigens using anchor-fixed imm-
unogens. Cancer Res 1999; 59: 2536-2540

Han R, Cladel NM, Reed CA, Peng X, Budgeon
LR, Pickel M, Christensen ND. DNA vaccination
prevents and/or delays carcinoma development of
papillomavirus-induced skin papillomas on rabbits.
J Virol 2000; 74: 9712-9716

Carninci P, Hayashizaki Y. High-efficiency full-
length ¢cDNA cloning. Methods Enzymol 1999; 303:
19-44

Wi KK mE OKET

| PG X4

1 RAx: SHRFR
TR, IR
VXY Sar ¥
Z AR A S8
FERACE AR,

2 FZMmAAs
B H A H(MHC):
AT A M0
ER s R
R BEHE
ey g Ay £ F 4
LAR BT R B
suy R E A, L%
By By A
EaE A, £
Sk R A AR P
AREZER.



