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Abstract

AIM: To investigate the inhibitory effect of restin
transfection on the growth of human gastric
cancer BGC-803 tumor xenograft in nude mouse
model with the localized expression of restin
and to explore its effect on angiogenesis.

METHODS: Gastric cancer BGC-803 cell line
was transfected with recombinant pEGFP-
restin through Lipofectamine™*"” mediation.
The effect on BGC-803 growth was observed by
enhanced green fluorescent proteins assay. The
expression of restin gene was detected using re-
striction endonuclease analysis and RT-PCR; cell
cycle was observed using flow cytometry (FCM).
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Through in vitro study, growth inhibition of the
restin on the cancer was observed in nude mice.
Microvessel density (MVD) and expression of
vascular endothelial growth factor (VEGF) were
assessed by immunohistochemistry.

RESULTS: The results of identification by
restriction endonuclease analysis and RT-
PCR demonstrated that restin gene was stably
expressed in BGC-803 cells transfected with
PEGFP-restin and that significant expression of
EGFP was observed in these cells with irregular-
ity. Slower growth speed and smaller volume
were found in pEGFP-restin thansfecting cell
group than in control group (P < 0.01). The
inhibition rates of tumor in empty vector and
pPEGEFP-restin thansfecting cell group were 3.60%
and 29.02%, respectively. The MVD was lower
in pEGFP-restin thansfecting cell group than in
control group (4.25 + 0.29 vs 9.79 + 0.94, 10.34 £
1.22, both P < 0.05); the expression of VEGF was
down-regulated compared with control group
(12.24 £ 3.45 vs 44.52 £ 9.70, 39.76 £ 6.38, both P <
0.05).

CONCLUSION: Restin transfection could inhibit
BGC-803 cell growth in nude mice, which may
be related to inhibition of angiogenesis in gastric
cancer.
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neoplasm; Microvessel density; Vascular endothelial
growth factor
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HH: FHRAEZRT-PCRY /5 £600 bpit
#8.5% &k ; ¥¥pEGFP-restin® 207 445 3¢ § &%
0 fLBGC-803, ¢t R ibr T WA 40 2mfin X
A& R, MBI AR —; R A
FIr B, 5 AP RRA(R BARA e RS e 20) 1k
B, B R ek Kk EENR, B R
D(P<0.01); & BEARLL L 5% Fe 20 04 39 5 5 2 7
#3.60%- 29.02%; %IE A R, FE LAY
G 1 b B R R,V (4.25+0.29 vs 9.7910.94,
10.34+1.22, $P<0.05), # F#VEGF &L K
1%(12.24+3.45 vs 44.5249.70, 39.76 +6.38,
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XV), H180MZFEMR A . 19994F, Ramchandran
et al® S BE IR RIE T NIRIRX VT CA 3 JE
IR IR Sk sk, I Hodir 44 Hyrestin. 3510 Hr W,
restin5 N 1% (endostatin) [E]J5, W HE ) 4715
M N R A PR IRE RS R A, DRt BATT a3k
UikJ3E T pEGFP-restin 40 fokr, JE7E4H i A2
SEFRIBP, R0 TAE B T Akl A0FITE
RGO E A, M SErestindk T JE #
P MR AR A RS I, 0 5 0T 7 g LA 4
HIVE ], Wb restindd IR IR VA YT Hh IR 1
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1 #RASE
1.1 #4#F Balb/c-nufé 5 1 BB k2 e fifeg e e i

PSR B P R - B8 pEGFP-restinfifi
Fl T DR 4 e e T o 0 S I B A
N B GC-803 4 il 2 Fh Ik 5t g = e JE Al v
Pt BREIME A Y)EBamH 1 MEcoR 1 . DNA-
Marker)l 5 RAGIE LY TRERBHTH R A A, JBR
fALipofectaminelld 3% [EInvitrogen’/A #], DNA
B Atk i . TRIZol-RNAFEHGA £
Wizard Plus SV Miniprepsid 7 &4)iy H b5t 4
REEWHAAGR A7, Reverse Transcription
Systemif fll €54 1 Promega /s 7). %t A\VEGF%
TR BPTACD34 mAb M Bl G 44K,
OB ARAR S A AL R E R
B2 ).

1.2 7%

1.2.1 Juasdr 3§ Ao dm e 4% 42 . ¥4 pEGFP-restin Uk
R VEEAERZ SN, ETHRAYEER
LBRG I RE IR, IR IE ve B4 K35 TR, $2
HUIFalifl JURIDNA, R385 I F AL FTRIDNA, %€
Abar 6V e L2k )%, HBamH 1 FlEcoR 1
il 1) % 52, pEGFP-C 1 fIpEGFP-restinZ fifi 7] Hi 3k
J 2y I BI4.7 kb 4.7 kbAI1600 bp ) 4. HEHL
XFEUE KA BGC-803 4N K5 7%, R4 Mm%
1£90%-95%It}, #%Lipofectamine ™" 71| & 13 1]
1, B EALTR DN AR, JLBGC-80341 ffa, LAFE G
pEGFP-C1 1 74 ARNS A, FFRe A Jux) A,
HGe48 hJm, 1 H AN MRS R IA80%IN, AL
g/L GA18EAT I, 1% 45 IBGC-803 4t fitd ikt
PR K, 2 whia RS YA AN A4k E T, 5 G
SR 2 A 2 389 HH B DR R AL P 4 e v, i
PULBREGTPE v b, Fr 38 5 & . e gL )24, 48,
72 hE % B W S Ay Rk SR O B O
(EGFP) DL, FI KT 40 i 4 e e 3 J e e Js A=
1.2.2 RT-PCRA& M| restin#y & ik : 43 T ICHE A 1 Y
Yl S K YerestindI AN L AT RT-PCR
Fr, 2z I TRIZo i & i W] H P2 UEIRNA, #
VhrestinBE A1) B3 514 5'-ggatccatttcaagtgeca
atcatgagaagcct-3', NF5|4): 5'-gaattcttacttcctage
gtetgteatgaaact-3', K WAKFRS50 uL, KMV 4&AFA:
94°CA5 130 s, 60°CIE k30 s, 72°C ZEH60 s, fiFHR
309%; 72°C 4EAHS min, Byt IR B A HL UK 20 BT
1.2.3 BRAAAE S B 24 HSPFRA R, BEHL
Ir ARG . B AR (PEGFP-C1) 2 Fll % 4
(pPEGFP-restin)Zl, FE418 H, 443 X 10%/ L 7E4R
A IS B 43 A SR 2 A, 5% R
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1 PEGFP—restinFRfEE L BEVAIRAZASTME. A: BULHTBGC—80341I (FI B B ivEE x 400); B: ¥4L5 HIBGC—803 4T (5%

AN E B x 400).

TRINFIR], e i BERm2 dill & B 1 K42 (a) AT A
12(b), BOFIAE L I AR K ih £k, AR Y =
(axXb))2(mm’), EL:14 AWML, 26 dALFERE R,
IR RR DR IR AR (%) = OR¥E G417 198
JO B - 75 21 SV 4098 I )/ R B G A P AR o X
100%.
1.2.4 9% 8 ACAe M I 5 4 fn 8 55 2 (M VD) &
VEGF# & ik: 26 dAbIEAR G, ¥ Migg 4121 0L
HREE €, il A i U0 i, HE S 058~
8, AT Rk, SRR bk, DR
FARF ST, D e R B b
B, 6 pm SISy, HORNS, B LRI
K, B 520 min, 30 mL/LIKTH,O, % 50 &
5-10 min, A7 B PS50 o S AL 1R 35 E, PBSS
YE= IR, /Bl NS0 uLif)—4$i(CD34, 1 @ 200;
VEGF, 1 :500); 4°Cil ik, PBSEDE3X, &Rk
J NS0 pLid S AL & G- e BR A 1 R A
37°CHEE 15 min, PBSHE3IXR, BF5K YA 100 pL
DAB, B8 N HIg 15 min, Z818KVE, JRAR
i ge . Wi, 3B B WM MR
B, BF5KU0 A H0.01 mol/L PBSAUE—iffas
FO IR, AR s A — B E R R . 2
I Weidner'FMaedaff) ik, BIZEMRAREE N (X
40)IE P B AEIX (hot spots), FFAE = 15 8 ( X
200) FALEE, DA3ANHAGT X C D345 4 19134 1t
EHAMVD. VEGF R A1bgs B, MEhs
T BT (RO R 23 A 1 0L, A1 AR S BT A (L
o FLBR S v T S I AR e Ik A €0k B 2 40
0 L P JC A A A T RURE kg 9] 4 40 .
it 2 ALTE K HISPSS16.040 tH i 1, St
fhi FHmean+ SDEEIR, T PERER FH BRI 25
FEOY BT RIERT I, P<0.05 0 22 A48 Ge it 2 7 L.
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2.1 BB BRI B TR S, B
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)22 LG X UL e o h2.24 +
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Y198 TN TR e Y RN S AR 41 (3P<0.01),
KRG 5 S AR A ) 22 e gt B X
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3.60%. 29.02%.

2.4 CD34#=VEGF MR KA B AL ¥ £k
2 AR N %, T WLCD34LE LA A R 41 i JiE
RN BTGt A oRig B, S AL G % A
MM, I U I 45 (E14), G 4M VDA
R AREFE YA R A AR A(4.254£0.29 vs 9.79+

e T
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N2 ‘;'7,:, Xiag o
: , !‘ P!

B 5 SEEIAPEHRLLRDVEGIIIZRIAI x 400). A: RiLYL
40 B: 2SR C: By,

0.94. 10.34+1.22, P<0.05); A¥EYdH 55534k
A ) () 25 e ge vk 22 = L (P>0.05). VEGFRHME
Pett R, 8 TR A s P (K5), g
restin)i, BRI A2 I VEGFRIL A ¥
YA RN 2 3R A I PR (12.24 £3.45 vs 44.52+
9.70. 39.76+6.38, P<0.05), A%k YL 2H Fnik Yuss
BARYL ) ) 22 F BT 7 L(P>0.05).
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Jitl B £ 77 4 VEGF 2 B2 1 i A KB,
A 5L ZAVEGFRT. VEGFR2454, LA
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ST AS, BG 0 TR E P, e ifn 2R i A 4
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Rt ¢ 68 M (green fluorescent protein,
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I FR) i DT AS) S A A5 me A W 1 2 R 7y oy
WL gLk, GFPYERERSE, A REETE AN
HESATI RN, AR SR SOE A, R
T4 JFURip EGF P-restindt B i 40 il vh 1 23 1
ARG, KINE G2 )5 70%-80% 1) 41 i A th 2
{B75¢ 6, $eonrestinfe BRI P R e Rk, 0
52 3% Yerestindi K FIB G C-803 4 it e 4 ffa &
AN, B e 4 4 N AR, R IR 3L
AR

RS # B4 R pEGFP-restin( %
SR e L SR S A ) PG Al il JE, e g
BGC-803411 iy, Z:RT-PCRY" 1, 1551600 bp /i £,
B TUANSRT, R W E AR e 0% /EBGC-80341 Jifg
mRNAZK- R IEAH Y [ 55 A

FESER b, AT TR R AR B )
R, W 5% 2 G H 20 JBORE T BR BT g S R R AR
W AMEIE T, 5 LT BEHLBIREAT THIP 3. R
B P RGRE SI2 36 2 R, R oA A b e e A
(IR 250 1) 0 3.60% - 29.02%, Bifi 4 restin ik [
RIB M F85), e Ge2H e AL O IR A2, R
A RR A sz B T R, X 45
Ramchandran et a/ R ¥ 45 KA. AHFFER I,
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restin e AT AT ML P B 40 L ) 1 5, S e
FTIAE 2 A 55 A Jr e s A i 5 A AT oK.
AT — AT T 0T

e ROk IRATR I s A4k 75k, WEET
restind& A B AL MVDAVEGF 0, H
HIBFIE R I C D344 A4 2 foe BBURK IV P 1 4t i b s
WU ARSI R C D343 (6 J7 v A i 8 4141
FIMV D, JG8E T ] 3 b 5k 7~ e 4 i 18] 5 ()
T, A7 1) S s 4. BT ORI,
DRI G 1 e i A L D T R e Je A R 8
PRZH(P<0.05), restins JITRTHT A= ML A2 AT — 58
FHIVEH. VEGFRSS R SR, 75 A G4l A
TRHAEHAVEGFRIEE . A4 VEGFR LK
X, R 41235 VEGF BH P41 Mo 5035 v T4 G4l
KW restinfl A T R4 ZA VEGF IR IA,
T A fie 8 i A FH AT e B A R 41 21
VEGFEIEHI K.

BATI T4 R B oR, restind& K 5 g il
AR G, 52 MR MR AR UL BT R
e PR E 2 —.
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