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Abstract

AIM: To investigate the effect of oligofectamine-
mediated vascular endothelial growth factor
(VEGF) antisense oligodeoxynucleotide
(ASODN) transfection on the mRNA expression
of VEGF, fms-like tyrosine kinase-1 (Flt-1) and
kinase insert domain-containing receptor (KDR)
as well as VEGF protein excretion of gallbladder
carcinoma GBC-SD cells in vitro.

METHODS: Gallbladder carcinoma GBC-SD
cells were transfected with VEGF ASODN and
scrambled oligodeoxynucleotide (SODN) by Oli-
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gofectamine mediation. The mRNA expression
of VEGEF, Flt-1 and KDR in GBC-SD cells of each
group were detected by semi-quantitive reverse
transcription-polymerase chain reaction (RT-
PCR) and the excretion of VEGF protein was
measured by enzyme-linked immunosorbent as-
say (ELISA).

RESULTS: Semi-quantitive RT-PCR revealed
that VEGF, Flt-1 and KDR mRNA expression in
groups of ASODN (VEGF165: 0.686 + 0.033, 0.569
£ 0.049, 0.489 + 0.036, 0.716 + 0.017; VEGF165:
0.462 + 0.046, 0.338 + 0.034, 0.219 £ 0.022, 0.471 +
0.038; Flt-1: 0.694 + 0.019, 0.562 + 0.045, 0.435 +
0.042, 0.724 + 0.026; KDR: 0.667 + 0.063, 0.490 +
0.033, 0.301 + 0.029, 0.665 + 0.068) and ASODN +
Oligofectamine (VEGF165: 0.601 + 0.021, 0.465 *
0.042, 0.416 + 0.023, 0.662 + 0.035; VEGF121: 0.408
+0.014, 0.286 £ 0.019, 0.157 £ 0.021, 0.418 + 0.037;
Flt-1: 0.609 £ 0.018, 0.442 + 0.049, 0.314 * 0.015,
0.614 = 0.029; KDR: 0.523 + 0.048, 0.432 + 0.027,
0.218 £ 0.036, 0.524 + 0.037) were significantly in-
hibited 24, 48, 72 and 96 hours after transfection
in comparison with those in the control group
(P < 0.05), and the inhibitory effect of ASODN +
Oligofectamine was stronger (P > 0.05). ELISA
results discovered that VEGF protein excretion
was markedly decreased in the culture media of
ASODN (281.26 + 18.62, 526.44 + 34.95, 791.13
* 20.99) and ASODN + Oligofectamine (250.7 *
14.57, 506.09 + 19.14, 711.79 * 19.91) group (P <
0.05) as compared with that in the control group,
and ASODN + Oligofectamine was more effi-
cient (P > 0.05).

CONCLUSION: VEGF ASODN can inhibit
VEGF, Flt-1 and KDR mRNA expression and
VEGEF protein excretion of GBC-SD cells, and the
effect may be strengthened by Oligofectamine
mediation.

Key Words: Gallbladder carcinoma cell line GBC-
SD; Vascular endothelial growth factor; Fms-like
tyrosine kinase-1; Kinase insert domain-containing
receptor; Antisense oligodeoxynucleotide; Semi-
quantitive reverse transcription-polymerase chain
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reaction; Enzyme-linked immunosorbent assay
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D
BHEY: #RIM#F R Oligofectamine -+ 4 VEGF
B X3 4% 3 B (antisense oligodeoxynucleotide,
ASODN)#% 4= 3¢ A2 4 5 GBC-SD 48 it VEGF,
Flt-1%AKDR mRNA & ix feVEGF%& & 4k 64
.

Fik: A 0ligofectamine~F+# VEGF
BSU M H B (ASODN) Fo 4% SUE 4% 3 B2
(Scrambled Oligodeoxynucleotide, SODN)4%
A2 mILGBC-SD, ¥ 2 2RT-PCR#&
M 5 4 )5 B4 2m o R B) BY A1 69 VEGE, Flt-1%
KDR mRNA % ik T 4t, ELISAM T 45 4 )5 &
28 4w L 3E fx B R VEGF & & IR B

R ¥ZFRT-PCRAIASODNA L
ASODN+OligofectamineZi24, 48, 72, 96
h VEGF (ASODN#4VEGF165: 0.686 %
0.033, 0.56940.049, 0.489%0.036, 0.716+
0.017; ASODNZEVEGF121: 0.462%0.046,
0.338+£0.034, 0.219£0.022, 0.471£0.038;
ASODN+OligofectamineZEVEGF165: 0.601
+0.021, 0.465%0.042, 0.416%0.023, 0.662+
0.035; ASODN+Oligofectamine2EVEGF121:
0.408+0.014, 0.286+0.019, 0.157%0.021,
0.418%£0.037). Flt-1 (ASODNZ#E: 0.694+
0.019, 0.562+0.045, 0.4354+0.042, 0.724
+0.026; ASODN+Oligofectamine4a: 0.609
+0.018, 0.442+0.049, 0.3144+0.015, 0.614
+0.029)%KDR (ASODNZL: 0.667+0.063,
0.490+£0.033, 0.301£0.029, 0.665+0.068;
ASODN+Oligofectaminezi: 0.523£0.048,
0.432£0.027, 0.218+0.036, 0.524%0.037)
mRNA# & A 2 F1& T Control£L(P<0.05),
HASODN+Oligofectamine®d 37 4| 4 A tt
ASODN#(P>0.05). ELISAM % % % % =
ASODN#1(281.26£18.62, 526.44+34.95,
791.13£20.99) %A ASODN+Oligofectamine
41(250.7+14.57, 506.09+£19.14, 711.79
+19.91) 24, 48, 72 h VEGF& G ¥ 4ikik
F 3 2 %K T Control#a(394.23+16.26,
711.6£26.21, 933.85+£28.65)(P<0.05), H

ASODN+Oligofectamine#j 47 4] 4F At
ASODN%(P>0.05).

#5382 Oligofectamine/™~-F#J VEGF ASODN#E
¥4 GBC-SD %8 o VEGF, Flt-1 AKDR mRNA
kA FVEGF%& @ 9k,

F425: JEFEEMGBC-SD; M M A K H T,
fsHERER B &BEEAX 2% LB
B/, ¥ E BRT-PCR; Bi4E %5 1% MiHR TS

TRE, RIFR BRI - LXR. VEGFRNYEZEMRNE
ERMIBVEGF, Flt-1KKDR mRNAZRIAFIVEGFES MBI,
0. HRENEKRE 2007;15(11):1225-1231
http://www.wjgnet.com/1009-3079/15/1225.asp

03I

VEGF 2 i FE4 5 Pk 100 17 P 5 i i A 42 5y 34
DRI 7, 0 I8 0 2B R RN 7S b S . )
VEGF J H 52 AR5 5 1 38 B R AT A] — AN ER T,
AT bR ke . ASODNH & — %
FI ) SE R A% T IR, s S L T L R R 1) 52
il s R, WIAERERKSEEIVEGFI 43
W, ORIz T st SRR
Ji i 0 e A 2 g . A s A A
HOligofectamine/r'FHJVEGF ASODN# 4 A
JH 39 41 fiu GBC-SD, 1 il RT-PCRAIELISA I 2
VEGF ASODNX}GBC-SD4H it VEGF } H: 52 14
Flt- T FIKDRAEMRNAZKF [ R IE, HAGBC-
SDANVEGFE 143, Mo T/K V%5 VEGF
ASODNHIHIH )% 41 B GBC-SDAE K eI
TR SER.

1 SRIASEA

1.1 ## NJHFEJE 4GB C-SD (BB
b A AR S T, RPMI1640E: 557
e, 2.5 g/LIEE AR (FEDTA)Gibcos 1),
Oligofectamine ™ Reagent(20 pmol/L) (Invitrogen
Aw)), VEGF R LS IR . VEGFRE UL 1
%, VEGF, Flt-1, KDR 5 B-acting | #)(_bifg 4= T2k
Y TREAT)).

1.2 7 % NJH#EEGBC-SDA i /T4 100 mL/L/
- M35 IR PMIT 64035 77 (& 75 75 22 Bk &%
%100 mg/L), 37°C, 50 mL/L CO 7= M 1555, 4%
20 K RS 70%-80% IR 2.5 /LI (5502
g/L EDTA)HAALAR, 3-4 dILAR 1R, 1648 )5 24-48
hak THRECE K W4l i o5 S5 . difuze4 g/L
GG, FEGH>95%.
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0.7 - —&— control 1 Z;E%ZESODN*D | | ﬁ] 'fﬁ’ﬁ«r
06| —=— SODN(2.5 pmol/L) OligofectamineXYGBC-SD A X% T VEGF
| —&— SODN(5 umol/L) 2 B K B H B
B g.i I % SODN(10 umol/L) “BAREIFEN. 5t 2 ?{ j* _:; i
= 0-3 I —K— SQDN(Z() pmol/L) VEGF, Flt-1%
. —e— Oligo(0.5 uL) KDR mRNA £ i%
02} —+— Oligo(1 L) e o
0.1F —— Oligo(2 uL) ﬁUV’EGFé%E 4 ik
0 ‘ ‘ ‘ , ——— Oligo(4 pL) HHe, LFLR
12 24 48 72 — W

t/h A b e ST M

® 1 SIEIRENRRINKE

2R ys] =) 1kl = [ 0)ap= 0] NES
VEGF  forward: 5'-CGAAGTGGTGAAGTTCATGGATG-3' 403 bp (VEGF165)
reverse: 5'=TTCTGTATCAGTCTTTCCTGGTGAG-3" 535 bp (VEGF121)
Flt—=1  forward: 5'~-CAAGTGGCCAGA GGCATGGAGTT-3"' 498 bp
reverse: 5'-GATGTAGTCTTTACCATCCTGTTG-3'
KDR forward: 5'-TATAGATGGTGTAACCCGGA-3' 555 bp
reverse: 5'-TTTGTCACTGAGACAGCTTGG-3'
B-actin forward: 5'-=CTTCTACAATGAGCTGCGTG-3' 305 bp

reverse: 5'-TCATGAGGTAGTCAGTCAGG-3'

1.2.1 BEA 84 s VEGFE I SUHAZ R KA X
SR P4 S HOCHR[10], VEGF ) LS H
2(ASODN)F%1 4: 5'-TGGCTTGAAGATGTAC
TCGAT-3', VEGF4 L H M H M (SODN)JF 41 Jy:
5-TACGTAGTATGGTGTACGATC-3', £fiift1&
T, ARAFT--70°CH5 1. Oligofectamine™ /1 1) 5
AT IR Y 2 i Oligofectamine ™ Reagenti ]
TR S R SCHR[11-14]3E4T

1.2.2 v ¥ A A R4 EMTT) 40 SODNFI
Oligofectamine ™% GBC-SD4H ffd 1) £ P: i 5 5k
v 4l 2.5, 5, 10120 pmol/L SODNZ
}¢0.5, 1, 2114 uL OligofectamineZ. GBC-SD4I|
l837°C, 50 mL/L CO,/& 57459724 his, G
MLERPMI164043, 43 5l I AS ODN(Z4K
JE42.5, 5, 108120 umol/L)F10.5, 1, 214 pL
Oligofectamine. 12, 24, 48172 h &, FIMTTikAS:
DU TG 7, T 22125 2 40 P P A 2.

1.2.3 Oligofectamine ™' /~5-44 Az 3 Bk 4 4 R
HUE K WIGBC-SDAI MY, LLS X 10°/LAH 5 i 452
Fho6fLA . ¥R 45 uL Oligofectamine 1110 pL 20
pmol/L SODNEL10 pL 20 pmol/L ASODN, %
BTG LS 6 G, AN, $5974 hig, W
FERE YT, NN /N I 55 R I Ak 828 77, Ik
40 hit.

1.2.4 RT-PCR % #: M GBC-SD 1 Jt. VEGF, Flt-1%
KDR mRNA %A 69 AL SIS B 4. SODN
2. Oligofectamine+SODNZ]. ASODNZI A
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Oligofectamine+ASODNZ. Oligofectamine"™
ST RS AT TR, 0 TR 95
24, 48, 72F196 hZIERNA, Wik )5, PCRY”
B & HIEER. P W IRT-PCR™ 20 g/L
TR e I r Uk AT I, TS 100058 112 %7 118
R, K HMagnitec Ltd./> 7Band Leader
Applacation 3.0EG 0 BTk 244 70 B HL 9K 557 2K
J¥, 43 HTGBC-SD4H fiu VEGF, Flt-1 %, KDR mRNA
A, GRS HN R
1.2.5 ELISA#MVEGF% & 4kt T A 43 IR
LK2124, 48F172 hIMRT IR L, RAIWPTI
ELISATEAS L HH I VEGF & (143 Wk, FAKTT
RAZELISATR A & 15 W15 30T

Gyt S H s UE R Dlmean +
SD#& IR, 2T RHA G245 R F U 2 53,
- EOE] ) AH B L4 K I Student-Newman-
keulsik, BT GEvh 24k 56 1 K FH 40 v 2 B
SPSS11.033E47, P<0.05 447 i #PE2E 5.

2 R

2.1 MTT:% M % #9SODNA=Oligofectamine ™%}
GBC-SD#m Ly A 1K 3 7612, 24, 485172 h 4
AMEFRIIS AR A, SFHRAL, 2.5, 5, 108120 umol/L
SODNZ /0.5, 1, 2F14 pL Oligofectaminefi
GBC-SDAf g A= K Jo B {2 5 (P>0.05), W] I,
LEIRIG I FEVE I P9, SODNAIOligofectamineXy
GBC-SDAH M3 R W B R, #4140 i A K

A AT 89 7wk 3R,
I P2 53 5 s R
Fo B mh AT 5009 28
PR
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A m 12 —&— control El 2 % gﬁ Z{ Ia Htj— flf—ll
g 1k _ o - —=— SODN VEGF165, VEGF121, Flt-1,
= 08 | = el = = —4&— SODN+Oligo KDR mMRNAZIXIER. A:
Zo. —%— ASODN
cé 06t ASODN+Oligo VEGF165; B: VEGF121; C:
n Flt—1; D: KDR.
20451
=
go02r
>
0 ‘ ‘
24 48 72 96
t/h
B 0.9 —e— control
o 0.8 — s —=— SODN
=07 —4— SODN+Oligo
o, g
< 0.6 —x<— ASODN
~ 0.5 —%— ASODN+Oligo
E 04
403
59
O 0.2
53]
> 0.1
0 L L
24 48 72 96
t/h
C 1.2 —&— control
) —=— SODN
1 [ — S - & —4— SODN+Oligo
J;F—; 08l —x— ASODN
< —%— ASODN+Oligo
Z 0.6t \/
zZo
TH ol w
=02t
0 ‘ ‘
24 48 72 96
t/h
D 1.2 —&— control
—=— SODN
m 1 B —— —5——_§ —&— SODN+Oligo
£ 08} % ASODN
< % ASODN+Oligo
Z 06! ¢
E
~ 047
o)
X 021
0 ‘ ‘
24 48 72 96
t/h
_ o8y —e— VEGF165 3 VEGF ASODNEIEHERG
ok gz i - ‘FflﬁﬁFm REBHIEVEGF165, VEGF121, Flt-1
— o 0er A He R
g £ st KDR FOKDR mRNAZRIXIE)T.
> E 03F
€8 02r
SO L
g = 0
>
24 48 72 96
t/h
& an & 1 . W BA% T control4l(P<0.05). ASODNZ }

2.2 &41GBC-SD#4 i, VEGF, Flt-1%KDR mRNA
K Rk B OL RT-PCRY 7 My 1 48 vk,
DNAZF Fhr&braE, #ilh HIKZcaT. 24, 48, 72
196 h GBC-SD4ZH U VEGF, Flt-1/2KDR mRNA
(12 IEKF-{ESODN4.. SODN+Oligofectamine
HHMcontroldl LM & 2% M (P>0.05), 1M
ASODNZ X ASODN+Oligofectamine4i Jli

ASODN+OligofectamineZ4I VEGF, Flt-1
KDR mRNATE [/ 41 A [a] 5 [8] 4 F 55110 K35
KA AEAE 225, 48172 W (3R R i b 2%
3 F24 h41(P<0.05), 196 h4l524 hdl 2 [H]
TC B 2R (P>0.05), "] WWEGF ASODN }%
ASODN+Oligofectaminefll ] VEGF, Flt-1KDR
mRN AR IE FI4FE I AE24-72 h2e A7 BB 5, 78
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T .y 0.8 —e— VEGF165 4 Oligofectamine T &8
=5 o u veen VEGF ASODN#& G E 8]
az VEGF165, VEGF121, Flt-1F0KDR
7 —%— KDR Ce
2 204 .\’\/ MRNAZRIATESE.
€% 02
S
> 0 24 48 72
t/h
= 1200 —&— control 5 %ZHGBS—SDZBHE%%E
= 1000 " SODN FEVEGRRE.
8 —a&— SODN+Oligo
z 800 —— ASODN
% 600 % ASODN+Oligo
400 -
T 200]
]
g 0 L L
24 48 72
t/h

72 hINHIE ik, AET72 )5 P T 4R
%59, HASODN+Oligofectamineft il 4E H Lk
ASODNAIH W], BARMA Gy L7z
T (P>0.05)(E2-4).

2.3 ELISA#% M VEGF4 st % ELISA
K &5 9 8 oKk, 24, 48F172 h GBC-SD4I
MR LW P VEGFE MR EESODN
2. SODN+Oligofectamine#] flcontrol
0T W2 R (P>0.05), TTASODNH4 K&
ASODN+OligofectamineZ | B A% F-control4
(P<0.05), HASODN+OligofectamineH [{/VEGF
T AW ILASODNAUK, BRI ESt i
(122 5 A 12 (P>0.05)(J415).

3 11E

VEGFRA 3F0 & T 2 1R 5 11Vl 52 /4 (receptor
tyrosine kinases, RTKs)#H %%, i 4 A VEGFR-1
(F1t-1), VEGFR-2(KDR/F1k-1), VEGFR-3
(F1t-4). F1t-470 A/ k8 N B2 40, Fle-170
KDR/F 1k- 1) 3= 87 M55 P 5z 40 i Py 22580
KDR/F1k- 135 fi G648 B 40 il 55 0% P48 o, 2
HEN R g B 2k OT R TF e L0 5 nl e ik
PR A0 o A L, (R BSS RTF Le-1 5 | 1
A RE RN RS R A UL IE R AR LR, X gk
ZARFRIEACHARAK, K2 HA 2 A RERI H,
(ALERT G BOL T, a0 SR R 45, Hn AR SLR
AL A PN B 4 v RS B 52 4 v AR A LAE I
W FCUE IRV 2 N AR IR H 2P A7 (EVEGF At
HZ AR R L B RE"T. VEGF mRNATE %
N RIE, N A RASRIEVEGF, (AR N
JZ A0 3k FE 40K F1t-1 mRNAFIKDR mRNA, i

www. wjgnet.com

HHVEGF 4= B2 5% 3. {HiE X AIDS-Kaposi
PR FOIF S8 B, VE G RS2 A 26 3 [k il 45 Y
FeAME LT I 4 i, FIVEGF ASODNAJ
S PHAIVEGF & 72 A, JF ] AR 75
NIRRT AN AR K. X HERVEGF AT RELL H 45
Wo 55 3w A P g S g A B e A L A
ERATR W T, FEFHEMRE ALK, BB
Firh, VEGF#IE I St ih 2 M %5, VEGFili it
5 S 2 AR (VEGFR) 45 45, 51— R A IS
S RIS R M DR AR DR,
R0 RIS AT A, (T AR A A e, AR
e () AR R S ol VR . HHIVEGFR
5T AW R (W AT AT AN IR, BT B b R
[ 3E R SR . IR (V) A R e B Ml T 9 2B
LA T R, T A= ML 35 1) T R 52 5 1 S R
il 52 AR (RTK ) &5 A 1R 7 1 AR R 1 i 4.
VEGFR-1(F1t-1)MIVEGFR-2(K DR)# J& 4il il %
[MYRTKS, J&15 55 I K 1) F 2205, 52040
M A b BEFE S TR AR, 20t
FHLRF1t-1FIK DRI 5 [ 15 5 5 5 90006 S
AT, KDRA W BAL A 225y 2Rk 2%tk
SR, AR LA S v R L AR R ke
T AR, MR- 178 0042 b g 15 78 I rT R
S5 P R A0 BRIl T P B AT 5 R T A
FH LA B P R 40 i iy 3 R A 1921,

ASODNZ fig 5% € DN ABRN A LU
ELANECRS T S A, JFBE b L SRR PR
TR R B, S H i & R R8T 2 ) 5 R YA
J7 2945, BH B T i i (cationic liposomes)f
5 ORAT AR Y DO AW, s Al
X ASODN BN, 38 i A= 90R) B2, R i vl 76
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— BRI b BARAL IR Bt I R B AR, 7R L RG
J7 AT AR A B A2, Oligofectamine &
—FE AL B T T S A T R A e R BH 5 1 I
JHAR, FLACK =T 1l I Lipofectamine.

FE HRT-PCRE R 27K, VEGF ASODN
J¢ASODN+Oligofectamined il A\ JH S 41 iy
GBC-SDI¥/VEGF, Flt-1XKDR mRNA %A1
FHAE24-72 WAe AT G G i, 7672 W R FH d
58, 7E72 hJSMEIVE - TR E#RSg, HVEGF
ASODN+Oligofectamine(fJ4i i ] LLASODN
W, BARWAELS I LN E R A RE
(P>0.05), ] SODNZ] AISODN+OligofectamineZ.
MITEAMEIVER, £WHVEGF ASODNZEMRNAZK
R 2 IR 489 4 i GBC-SDIY VEGF
JILZAKFIt-1 XKDRF# 1L, ELISAZ R,
VEGF ASODN /X ASODN+OligofectaminefE &5
KA R 2295 41 fliGBC-SDIFVEGF#)3&
%, HVEGF ASODN+Oligofectamine i 75 ]
FEASODNEI W, HARPIHLEGE v 7 LIZE R+
HA R (P>0.05). 7] WWWEGF ASODNREW K7 5+
PEE A VEGFAE R VEGE A H 2 ARF1t- 1R
KDRZ 1k, BH W H A (2t g fr A8 108 A2 i i
P55 3, AT BE A% 400 I IH 295 41 R G B C-
SDAEK Y, (R4 T, Oligofectamineff:
h Rl L T T SR E R G (V0 BH s T IR Ak,
A i E R T VEGF ASODN I H 298 41 iy
GBC-SDIFHFERNY, FF HIXMEHE P HIRF 7
PRI, AN TR AR 5 (9 4F H IR 51 S
PERLN. [RIEOligofectamine i 1 k) —Fi K 5 4%
P T 5 ASODNG JIH 2 R VAT

A S (1K) ¥ v 2 VEGF ASODN I
JHFE R 41 fIGBC-SD VEGF )ik, LA M H32 44k
Flt-1FIK DR, BRI E 2w 1) 77 2k 214
il E 2L 41 UG BC-S D/ KI5, ek m o T
R, A I IR 35 41 i GB C-SDAA{EVEGF
B, & B A 5% b i 77 =X, B
Jei N Bz 40 5L 9 2 IAF 1t- 1K DR mRNA, 7732
HE— 2D S A4 8 Y R 4 Bium RN A J 2 1 7K
FFIt-1FIKDREIE L. .2, VEGF ASODNIE
0TIV EGF 215 R\ R FE 55 41 fiG B C-
SDJIEFE LN ARSI 1) 45 F 0 4% R FH VEGF
ASODNX A9 HEAT HE RIVA YT AR R — i [ B e
BERTAN S50 A

4  BEXE
1 Z7, WORE, ki, S SRR, VEGFR XL

10

11

12

13

14

15

16

IR A R RS M A B A1 FARTSSCR.
I BR A 2003; 28: 144-145

PUETT, JIERR, ST, S BEE VEGFR U
FRAIP D GF = FE R A H R I e A
o BEPREAER 2006; 27: 160-164

Im SA, Kim ]S, Gomez-Manzano C, Fueyo ], Liu
TJ, Cho MS, Seong CM, Lee SN, Hong YK, Yung
WK. Inhibition of breast cancer growth in vivo by
antiangiogenesis gene therapy with adenovirus-
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