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[ ZE] BM: AR pS3( wipS3 ) Ik Xt A LS8 A0 M2k K R BUR M. F7ik: NH s b2 e . PCR
FER N F T IR AT AN R AR T S TERR RN T A wipS3 BB KA BB pCMV-pS3, 5 A GBC-SD 4ilfi .
G418 i, ST FE YL TE AN R . LA PCR, RT-PCR FIER (NI IESE AR p53 3B W 3& A 55 3558 5 DAA M A 4 i 28 FNAE T8 0k
S I WA OB AR B 5 AR FRRS MR S A I A P BB P B R, S5 R GBC-SD 4l PS3 2R i ik s BRI P A A 5
AT 126 (TS FA7F7E TAC—AAC RYBRZERAS . MR pS3 ZF B A AR Y5 AY GBC-SD 4iE T3k Aa e £k, Fik MR
wipS3 [ GBC-SD-wip53 A A: e 50si 12  SE V& T AR 1 T W S RBUR VE 2 B R 0l 4538 ¥ AR A0 p53 R I 2am
I A BEERE GBC-SD 4If IR AMEK .
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The Inhibitory Effect of Exogenous Wild-Type pS3 Gene on the Cell Growth
and Tumorigenicity of Human Gallbladder Cancer Cell Lines

WU Xin-lin' , WANG Zhan-min’, Yang Feng-hui’, LI Ming-ying’, MA Dao-xin’( 1. Department of General
Surgery , First Affiliated Hospital , Inner Mongolia Medical College , Hohhot 010050, China; 2. Department of
General Surgery, Qilu Hospital , Shandong University , Ji'nan 250012, China; 3. Institute of Hematology ,
Qilu Hospital , Shandong University, Ji'nan 250012, China )

[ Abstract ] Objective: To investigate effect of exogenous wild-type p53 gene on the cell growth and tumorigenicity of
human gallbladder cancer cell lines. Methods: After identification of the genetic status of p53 gene of GBC-SD cell lines
with the immunocytochemistry staining and the direct sequencing technique of PCR products, eukaryotic expressing plas-
mid pCMV-p53 was introduced by lipofectamine-mediated into GBC-SD cell lines. Growing transfected cells were selected
by G418. The presence and expression of exogenous p53 gene was detected by PCR, RT-PCR and Western blot. The cel-
lular proliferating ability was assessed using the cell growth curve and cloning assay. The xenograft in nude mice was per-
formed to examine the effect of tumorigenicity. Results: P53 protein overexpression was showed in GBC-SD cell lines. A
transversion of TAC—AAC at codon 126 of exon 5 was confirmed. PCR, RT-PCR and Western blot showed exogenous p53
gene had successfully transfected into GBC-SD cells and obtained high expression. The growth and proliferation of the cells
were greatly decreased, and the tumorigenicity was significantly inhibited after transfection wtp53. Conclusion: The ex-
pression of exogenous wild-type p53 gene could effectively inhibit the growth of gallbladder cancer GBC-SD cells in vitro
and in vivo.
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M AKZ 50% L IR BI A pS3
W PR 0 S s L TR T e D IR O v oA e v A% pS3
JEPR B AN L R R I B S AT, BT
T FE IS B VK B A 8 pS3 L DR 5 AT pS3 5L IR 28 A8
SBHESE GBC-SD 41 v, W88 X i 983 41 it A= < A
SR S

1 #MREFE

11 MR

ARAEE AN 2 GBC-SD M IR K5 E KB T 4
R ¥ 4% B, OB pCMV-p5S3&pCMV-pS3mtl35 K
Clontech 23 & 7= fiv o pCMV-p53 & N HF A A1 p53 3
K(614-1792 ), pCMV-p53mt135 Gl EARR p53 FH
(761017 H—PHRAL:G—A ). RITA P53 HEHH
SEREHTIARC DO-1 ) S S e i Ak SP 5 & F b st el
AW EARA T . R 4R & EZNAY A Omega
ZHEE . B BAR Lipofectamine 2 000 2 GIBRO 72
Al 4 ~6 AR 12 Hg [ PRk BE LS Bl
Y. PCR 519139 H L Sangon A .
1.2 GpEdifafbs SP kA P53 8 H IRk

B X EUAE K GBC-SD 20 e H- T 6 FL R K
WA b Fra i AR KD A 3K 75% i, 58 BRI,
FH 95% £ P& 8 5E 30 min, 25 T4, #5688 SP il &
Wi
1.3 PCR ¥ ¥4 & ¥ 5Bt

K PCR §714 ps53 3 [H 5,6,7,8 M 734 XF5]
Y F 5 8 F : Exon5 P1 5'-TGTTTCTTTGCTGCCGTGT-
TCC-3", P2 5'-CCAGACCTAAGAGCAATCAGTG-3'; Ex-
on6 P1 5'-ACGACAGGGCTGGTTGCCCA-3' ,P2 5'-CTC-
CCAGAGACCCCAGTTGC-3"; Exon7 P1 5'-GGCCTCA
TCTTGGGCCTGTG-3' , P2 5'-CAGTGTGCAGGGTGGCA
AGT-3"; Exon8 P1 5'-CTGCCTCTTGCTTCTCTTTT-3',P2
5'-TCTCCTCCACCGCTTCTTGT-3"; ¥ 14 F Bt K Ji£ 43 3
“} 355 bp,201 bp, 171 bp,204 bp. F AW -4 45-5 1%
VAP GBC-SD 4l i 3L 41 DNA, PCR 2 I A & #i
50 wl R %, 1B KR E A 58°C 45 s (7,8 b )k
56°C 45 (5,6 ShET ). Xt PCR ¥ 4 7=4) 2 2% Bifg
PHEEIS LYK S 2 J5 , 25 11 Sangon #E471E S 1) )3,
I X6F FF A5 485 50 1% ) Blast B0E AT [R) IEUME LU
1.4 ORI 1S K D) 45 e

¥ B BL pCMV-p53&pCMV-p53mtl35 43 Bl % 1k
DH, BZ A ANB , 4R I Hie il R & Ul I HE i Je sifb . &2
Hind [l 1 EcoR T XY 5 %5E o
1.5 kPRl e o e P T ik

B 455 GBC-SD 4B 7% T S IR B3 8Ch 10% K

TG A4 M7 1Y RPMI-1640 3532 Wb . 2 MBS ik Li-
pofectamine’ 2000 1t W 45 J7 1% , BOW H0 5 K 49 GBC-
SD 4, THEYL R — K% 2 x 10°MERN T H 42K 3.5
em PYAHHIEE SR ML, 5% LB B4 Opti-MEM, #% 1 ~2
we KL DNA/$S F2 LAY i dE A7 5L 55 Y . 6h Jo 40 H]
H L RPMI-1640 5535, 24 h J5 A G418( 400 mg/
LTk, Rl FH R %5 L 59 GBC-SD 40 i fig vt B . 1590
PEVEREIE WS TR A P s, A G418( 200 me/L )it
YRR 9% . BUkL pCMV-p53 il pCMV-p53mtl35
Kl Y 5l T 1Y) o [ 20 3R 43 i 44 S GBC-SD-witp53
#1 GBC-SD-mutp53 .

1.6 AN p53 FEHFEIM N HE & 5 FRIA

PCR %78 /MR p53 FE N (4L A - S T K6 I 7 2k
) 4 B 7 v S 15 A AR pS3 BE IR eDNA IAEAE, %
T2 XS, LS ok ik eV
BT LRSI WAL T p53 K DNA i Br iz i AE
BN, B H T P,5'-TAGGCGTGTACGGTGGGAG-3,
P, 5'-GCAAGAAGCCCAGACGGAAAC-3', PCR [ W N
HHL S0 wl PG R IR AR R 56°C .

BEYLHT S AN pS3 mRNA Y #3857 & ik
g3 B U YL R LS 4 ML S RNA, 4T RT-PCR J .
p33 PG 4K 326 bp, 51 YT HI W T : P,5'-GCG-
CACAGAGGAAGAGAATC-3', P, 5'-CAGGCCCTTCT-
GTCTTGAAC-3'; [Al I} LA B-actin 1 K PN X HE, 1 14 7= 47
4K 539 bp, PCR # 34K &% 5 pl 10 x PCR ZZnp
#.0.25 pg BEHL.2U TagDNA % 4 i, 200 pmol/L.
dNTP 1.5 mmol/L MgCl, 5 ¥ #3424 200 pmol/L 9 I
TSI M. NS :94°C 75 PE 5 ming 94°CC 60 s;
58°C 55 s;72°C 60 s; & FF 30 . T 729C ZEAf 7
min.

7 B3R Western blot )Z432 : 43Ut 5 GBC-SD,
GBC-SD-wtp53 Fil GBC-SD-mutp53 40 i, FH ¥ M 24 fi
WA, B0 JE W Vs R A R . R
223 SDS-PAGE J5 B BIRIR A e = -, & A 5%
It R 43 oy 1 % i A, RS FS IR &2 —i( DO-1 ) .
Pi( i A BEAR IC 1 ST B TG ) I & M B Iigs |
EREIE T
1.7  4ifA K ihgk

DL 1.0 x 10 40 /L (%) e B2 35 Fh 24 FLIS IR,
ARG SR R 1 IR A3 L, AL 4 K,
BOFSME, AT 6 do LA [R] ARE AL b, 20 i 550k 9L 4
b, 22l A0 i A i £
1.8 ARIEIE M5

BOGHEICH A K R 4, 422 B3FL 500 20 iR T 6
L. 37°C, 5% CO, 55 3546 MB35 14 d, Giemsa 4t
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o A TR =50 ), TR TETE R 5 TE
B = P EETE%/500 x 100% ).
1.9 #EBEIRE

W5 XHEON A2 K B9 GBC-SD, GBC-SD-wip53 #1 GBC-
SD-mutp53 4 LR BRI 1L , 28 035 55 7 e i 2 Ik
Jei, W A 107 /ml MR . T A HAR RS R P00 e
TS 0.2 ml(200 T3 ). BRFPAN ML RN 8 AN ERA,
HEEMER A H G A FEAR FROT R A 538 g i
LA
1.10  GEitIrik

PR AR FR T R 9 ARV =1/2 ab’,a M hb
AR b Ry g K A%, TR B L3R F O 25 5 BT
RN B AR ¢ K5 P <0.05 ).

2 &5 R

2.1 GBC-SD 4l P53 &KL

55 ] L4 R 228k GBC-SD 4 A i A% 52 ok 1 A v
o B o, 328 P53 R A FR k(B 1),
2.2 PCR ¥ E T 0

Xf p53 HK 5,6,7,8 AW F I F 45 R, 5 Gene-
bank H1 A2 p53 FEH P A LR A B, 55 5 AT 126
BB T & TAC—AAC fO2lA Pl 3L 2 74, Bl H:
SR (1) 2 SE TR M TS 22 PR — R AT 11 2 )

E1 S%E@EEdsPs3 ZEEREER( x200)
Fig.1 The result of p53 immunocytochemistry

staining in GBC-SD cell lines( x200 )

2.3 R RS YIS

pCMV-p53 F1 pCMV-p53mt135 JFiki 41K 4 700 bp,
2% EcoR I f Hind I X EE Y15 AT WLAT 1 179 bp B H B
FE R B AR o RS B A BRI AR R p53 FEIK eD-
NA( &3 ),
2.4 AN p53 FETEH LN 1R 53R
2.4.1 PCR %5 SMEE p53 A

1E R 8 5% Y 3K 45 19 GBC-SD-wip53 il GBC-SD-
mutp53 A BT B H 426 bp A7), 5 R A
KAy 38 0 e BOH — 2. AR G4 i) GBC-SD 4 ffd bt
AEN Fr By 3% o B0 AP BF A= BU RN 52 A8 R p53 P B
E S UNIEE T QL D

2 pSIEEESHEFNFER
Fig.2 The sequence results of exon 5 of p53 gene

A: Forward sequence; B: Reverse sequence

2.4.2 RT-PCR Kl p53 £ mRNA [ #35

L5 2% Gel-Pro Analyrer 4. 0 2443 #7 2.7~ : GBC-
SD-witp53 Fl GBC-SD-mutp53 41 il 7, p53 %K mRNA
BIFA XS IR AE 4T M 0. 65 F10. 75, B & T AR YLy
GBC-SD i fifa( AHXFFRIAMH 0. 36 ), HE AR 1E 5L YL J5 1 40
Jig A SRR pS3 KL mRNA /KSRy ZRk( & 5 ),
2.4.3 Western blot Z3#T

BBl P & 45 R B 7R, GBC-SD-wip53 Al
GBC-SD-mutp53 40 g P53 2K 11 () A X 2 14 18 43 51 Ky
0.85 f10.91, & & & T GBC-SD 41 i ( A1 %F % ik
0.42 ). ULHIZEF A= RN 28 A8 R p53 FE PR 5 4L I 1) 41
Jirh, pS3 B /K F- 2R 3K B 0 1Y 5, R A7 6 SR PS3
BEHMRE(E 6 ).
2.5 A

3 Fh A AR I i 28 5 R GBC-SD-wips3 A= K i i
W U0, T % FE GBC-SD-mutp53 FIR#E L) GBC-SD
YA AH HICEH 22 (B 7 ).
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2.6 HEEIEALRE MY A

1537 2 JJG , GBC-SD 4N A FLIE A VA B0« =
5):145 +13.2 4, GBC-SD-mutp53 4 ffi & 140 + 10. 8
A5 1 GBC-SD-wip53 41 A 16 2.5 4, i 2 /b T Hj
Z#H(P<0.01 ), A¥YH GBC-SD 4ififi 5 GBC-SD-
mutp53 40 AR P& B IR) 22 7 00 @ E k.

6 P53 &H Western blot 747
Fig.6 The analysis of P53 protein by Western blot
1: GBC-SD cell; 2. GBC-SD-wip53 cell;
3: GBC-SD-mutp53 cell

3 pCMV-p53 1 pCMV-p53mt135 By MEGTI L E
Fig.3 Double enzyme digestion analysis of
plasmid pCMV-p53 and pCMV-p53mt135
1: pCMV-p53; 2: pCMV-p53/ HindIll + EcoR [ ;
3: DL-2000 marker; 4: pCMV-p53mt135/ HindIll +
EcoR I ; 5: pCMV-p53mt135

&7 GBC-SD,GBC-SD-mutp53 1 GBC-SD-
witp53 20 REAY A 1< B 2
Fig.7 Growth curves of GBC-SD, GBC-SD-
mutp53 and GBC-SD-wtp53

2.7 BREMAEIRE A

ok BRI S v I -SD- 4 48 H KL

B4 PCRETSE ps3 EE ’;%Efﬁf{ﬂf GBC-SD wtps3n EHH@I%U 8 HARR
Fig.4 Identification of exogenous p53 gene by PCR A7 2 UARTE U, A iR i B A B ] o LG f AR 21
1: DL-2000 marker; 2: pCMV-p53; 3: pCMV-p53mt135 FESR , IF HAE 1 AN H IR IE B ) R LS GBC-SD il

4: GBC-SD cell; 5: GBC-SD-wtp53 cell; 6: GBC-SD-mutp53 cell GBC-SD-mutp53 4HfAH 11, 2% F A B EM( P <0.01),

M5 & ZM2ZERTRE(E D).

%1 GBC-SD,GBC-SD-mutp53 1 GBC-SD-
wip53 RERBEINEER
Tab.1 The results of transplantation tumor test
in node mice of GBC-SD, GBC-SD-mtp53
and GBC-SD-wtp53 cell lines

Numbers Volume of the
Cell lines Occurrence
of inoculation tumors( mm® )
GBC-SD 8 100%  726.8 +112.4
GBC-SD-mutp53 8 100%  698.4 +106.6
B 5 RT-PCR H Al pS3mRNA gL GBC-SD-wip53 8 75%  196.2 = 38.5"

Fig.5 The expression of pS3mRNA tested by RT-PCR
1: SMO311 1 kb marker; 2. GBC-SD cell; 3: GBC-SD- A Compared respectively to GBC-SD, GBC-SD-mutp53
wip53 cell; 4: GBC-SD-mutp53 cell (P<0.01)
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ARSI B GBC-SD 4 A 2 [ 9 2 57 A9 1 R
ARZESE AN 2, 0 e pS3 JEPLR B A W 55 4 B T8 R
MR (8 A3 FHIL o 28 G i 200 Ak 2% A e IR i A
Jit R AFAE S AR Y PS3 2R (3 Rk, E— 25 Iy &5
WESEH: pS3 L4 5 4T 126 (%1 FAF7E TAC—
AAC TR EGAG , PRI A G 2 B £1%) 2 R DA I 2 TR —
FATEME , 77 A bl AR . SCHA RAE S bR 414
p53 JEPH 126 % 11 & 4 TAC—HTAG S L R7Z,
A7 GBC-SD 4iiffl TAC—AAC 278 )7 2B B Rk
i, (HXHRIR pS3 SE R 5K AT RE A 0 AR 4H i g A8 2o A
R E AR

PF A= 7Y p53 FE DR bR AT TR B 5N H B
S HE IR, TE N Sk SR R L 2L R LB R I L B
SO0 R ) L R AT P U T A IR IR . 1
H R SRR 7 T B RIS i A D B P L A SCHiR R T8
TR ATT3E i A ST AR, e B A R 58 AR R p53 ik PR
A GBC-SD #iffirh, 2 G418 ik 315 T P56 b 4n i
el , HH GBC-SD-wtpS3 4l i i 16 T i 114 v B 5 B 5
i\ T GBC-SD-mutp53 4l 7E Pk HL GBC-SD-wtp53 H
SRR AN T R R RN, & X I 3 A A4 gk B
AN, TR B W 20% )G AF I T A 8 FR
A I BB SRR AR 1 B2 i 3G 5 e AR 22, 7
U I B I R TR o SRy 7 1k 75 e R K L AR 5
AL R JTORE 5 2, T 300 S 56 VR S BE I T B R R
P AV B SRR IR A DI G418 B T
AN, [RIRE T ARA5 5 A AN IR p53 S R B Ak 4 i

WL GAL8 MR e 7 TR L4 i & GBC-SD-
wtp33 Fl GBC-SD-mtp53 . £855 P24 15 5 (1) % B 41 15 77
A0 A AH e, 9026 W] LAHERT7E GBC-SD-wtp53 #l GBC-
SD-mtpS3 4L H , neo” % [H EL 4% 4 28 41 i 3% K 41 v -
PRI . N T B IERE G IS 0 e 20 A R S A A
AN RN RS 5 R a8, AT — P T DNA L
mRNA K2 15 3 /K BRI, S5528 PCR 43#F
UESERE QL R AR P A SR p53 FE N B R4S, RT-PCR
BOARKG D, F AR AN B8 DX 43 2 A0 IR 3 02 N IR P ps3
mRNA , (L 8 2 22 5 40 A7 o] [ 24E 7w , AR ps3 JE A
TERE LG A M AR 1S ik, T B ATE N AT
P53 B PR, Y fE Rl B 5 B A BRI 2 AR M P53 AR
I, WOAE R (TR SF- 1S REABORS i 1) 8 1 o BT . AL
FEATVER A B3 1) 5 1t 205 SR TR S, 7 B Ak 1Y) T B 4 i v
P53 [ 1Y 2R3k B A0

0 B A R 2R AR Y5O 1 S 06 R W, B e B A Y
p53 FEH IS 9 GBC-SD-wip53 40 il , HoAk K S F A 7%

TE REAE T3 2 B A X B8 2 40 i, 42 R A0 U B A R
P53 HE PR 1Y 2 1 6 AN 28 i 240 B A4 S0 A= K A I 25
VR . R BRSO A2 o e i 2 440 0 P 184 3 e T v
—ANEE)E . AN S 45 R R - GBC-SD-wip53 4
i R LA PN IR R 5% , HL T IR il e 968 ) SF- 24 4
R ZET GBC-SD Fl GBC-SD-mutp53 4 i1, iid B BF
AR p53 FER Ak AT ] GBC-SD 4 i #E 4 B b Y
ok

R SCRIR 1% T8 A B A8 A0 p53 35 (A A Y fif R 40 g
Jei XA AR AR PN 0 1 1 25 ORI AR R] . Ohashi
A RGE RO R G B A R pS3 R e i 8
MKNT 40 7E B B P9 AR K0 i &k 90% , T 7 2
A ST IE S A A 5 A A0 BT A A pS3 i R %
e Nt 801D 4ifL )5 , S 2 b i 3t 25 1 4R RLA
MIBORVE . AP IE S5 R R W], BRI BT A AL p53
FEPR X A RH 4895 GBC-SD 40 i A= K A7t 35 4 30 il
FH ACATSAS G 58 4 410 1) Fof e 200 JE ) AR o8 A 4G . 3 T fig
TR PIR YT 1Y FRBE A5 A AR G 22 5 245 2, R AR
S BFE o 15 I i IR A A I PR s A A2 A i, AR
BT BIE DA T Y JR BR A 3 R A i 22 5 R P TR A
T 7 AR p53 FE PRI A0 AR Y7 I R B FH B85 T 3
fitlh o

BEANIR pS3 F PR R A i 40 MY, A 7% 0T 9 20 g %
PEAE R FZ M, AN AT HE 7R pS3 F IR A 9 Dy g, i L
R p53 BEPIAYT I B AL T SRR . AHIFR R
IR JTORL A 3R B AR 2 D ps3 Jk R A% e AR
9 GBC-SD 4t , 5 B0 L 5 1 240 M A= K SR B3
AR AR BB . U B 52 e A i v B AR R pS3
LR Zak , 70 I3 9 1) 56 PRIR T v A S B i g FH A
fH.
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