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[ABSTRACT] Objective: To investigate the inhibitory effects of RNA silencing wia adenovirus-mediated vascular endothelial
growth factor receptor (VEGFR) shRNA on proliferation of lung adenocarcinoma cells in vitro and in vivo. Methods: Ad-
VEGFR*™™ adenovirus containing enhanced green fluorescent protein (EGFP) gene and VEGFR*™™* was constructed and was
used to infect A549 cells; fluorescent microscopy was used to observe the infection efficiency. Western blotting assay was used
to examine the expression of VEGFR protein in A549 cells. MTT method was used to examine the cell viability and the cell
growth curve was drawn. The inhibition of cell growth was examined by cell cycle and colony-forming test. Meanwhile, nude
mice were transplanted with A549 cells to establish tumor-bearing model, and the long term growth of tumor was observed.
Results; Western blotting revealed that the expression of VEGFR was obviously decreased in the RNA interference group. The
cell growth curve indicated that the cell growth was obviously inhibited after RNA interference. Cell cycle and colony-forming
test indicated that the tumor growth was obviously inhibited after RNA interference. In vivo study with nude mice also indicated
that RNA interference obviously inhibited tumor growth. Conclusion: The constructed VEGFR-targeted shRNA can effectively
inhibit VEGFR expression in A549 cells and can suppress the growth of A549 cells.
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412, RNA T4 (RNA interference, RNA{) #& —Ff
/N3t RNA (small interfering RNA, siRNA) i
H R e S D PUBR L 3 T UE 19 RNAT B2 R 78 56 K 1)
REBI T LA B i 98 46 5 i 1) R DRVA 7 b AT ) B 1 Y
AT, AW pAd-Easy IR % RNA T4
AR R G % #547 A VEGFR 1 5 41 i % 5 Ad-
VEGFR™™ ™, DL gk 5 Yo A b B Ji A549 41 bk , i ik
A A Az B W0 5% L BT 2R 1) RNA T 36 2808 6 il it
et 440 AR ) R

1 #RFnA*

1.1 #H W siRNA ®KiA# 1K pAd-Easy Ji
L H AR T4 o0 A BERIE S BT AR A7, NIR'E 293 41 JifL
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H BB b A0 AR A 5 . R T MR R Gk &
Lipofectamine 2000 & H & [ Gibco 2 #) ; DMEM
TR BB IR AR HE /DN 2R I W H 35 [ Hyclone A A ,
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1.3 % VEGFR 4R 7 & Ad-VEGFR"™ ¢
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T 4 hORe g Y) 264k 1) 2R R pAd-Easy/ VEGFR
500 pl Opti-MEMIL %], % ECE 5 min; ¥ 500
ul Lipofectamine/Opti-MEMI & A UM 2 500 4l
pAd-Easy/ VEGFR/Opti-MEMI & & % ', 78 70 &
A1 EE B HEK293 41 M0 25 em® 85 78 i, 8
SR FRAL 2 5 S AE HEK293 40 i 2 b, %
P10 d M EEE] CPE L%, & WA M 28 77 28 L 4k
SR S N 00 - G D O S 8 & 2 o R
BN, EHERE I REARHFRER, HEHR
YL 293 IR FN Hela 40 M 55 28 4 AR, 0 & H o0
v [ 2 BRSSP R Al I R
JERAE T —80°C # M,

1.4 A549 fmiedE e A0 m S 0 o 2 (6 B
41, Ad-null 41 Al Ad-VEGFR™ RNA Tt 4 3
A1, Ak T o0 H A K I AR i BT A S 4
FH R 9 B 3% % A549 4, Hp MOI =50, BT
pAd-Easy &4 A 4k (0% 6B (1 (EGFP) , ¥ % 24
h Ji H %6 BBt M52 EGFP 113235 Jf A it =X 40 g
A W 3 e 36

1.5 Western ¥7 i - #742l VEGFR & & W 4E X%t
A KW 3 4140, PBS PE¥% 2 W, I 1 mmol/
L PMSF (Merk. USA) ] 41 i 24 fif ¥ 68 75 24 /i 40 .

PR . AT 12% 1 e e il 1R -2 D 0 1k i
K F vk (SDS-PAGE, Bio-Rad, USA) , ¥ 7= ¥ # &
NC JE FL =l B W 2 ho nA 1 : 1000 %4t N VEG-
FR (Santa Cruz, USA) ,4°C Jx V. i %%, PBS e, i A
1:4000 £$i% 1gG/HRP, EIHE W E 1.5 h, HiLE L
FARF R 5 min, & BAR IS .
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1.7 @mie R dame SR v oK g A0 e gn e
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RS AS49 fi 4R AR 3L R A4
Fig 1 Efficiency of Ad-VEGFR™™* infecting
lung adenocarcinoma cell A549 24 h later
A': By light microscope; B:By fluorescent microscope. Original mag-

nification: X 200

2.2 Western FPifii5 40 VEGFR £ 4 Ad-
VEGFR™N 4] J# % 75 J5 , VEGFR 3 X ) 3 1 #
W2 A 2)

2 Western ENE4&2 I AS49 #H A VEGFR K& iX
Fig 2 Western blotting analysis of
VEGFR protein in A549 cells
A:ractin; B: VEGFR. 1: Ad-null group; 2: Non-infected group; 3:
Ad-VEGFR*"®NA group

2.3 MTT & &N Ad-VEGFR™ 2t A549 4@
Jod KeyFeam Al LA RNA
P 20 i A2 K 2 B 1 27 L 4 i AR A TR R R A
2 B A (P<<0. 01, K 3) .,

2.4 @A BN E Ad-null 255 B 41 A L 4n
ERLEHEZEMN(P>0.05) ;RNA THA G,-G, ¥
S S BN AL T 11, 3% . 8 Ad-null
PRI T 9. 5% (P<C0.01); RNA T4l ik A
S 40 i o B AL sk > T 7. 3% B Ad-
null 9 #4178, 1% (P<<0. 01, G,-M 4l
JiLF 4 AR & 2 TR G e R ()

i A VEIFE dlma

- e
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3 SHH AS49 RRE K
Fig 3 Growth curve of A549 cells in 3 groups
** P<C0.01 vs blank control
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Fig 4 Cell cycle determination results

A: Ad-VEGFR*™ ™A group ;B: Ad-null group; C:Non-infected group

2.5 A KA K RNA T340 90 i i1 %
(641) X10* EE T % 87+ 11; Ad-null 2 40 i i1 %L
(21£3) X 10", HEI5 T 202 4105 % FE 4140 i o1 %%
(234+4) X10" 2% 8L 2378, it 2ok,
RNA T4 4140 g 2E K 52 2 W] %41 (P<<0. 01) , Ad-
null 20 55 5 HECZH A Bb 40 26 8 0 S 22 5

2.6 RNA FH#af A549 @ik R K FHAHEB A K
o i RWE 1 PR, Ad-VEGFR™™ RNA T
Podivy DL 2 30 0 i AR K (P<<0. 01 R % 4
AP RTE 3 CEF N

R1 RR A AEBEBEAKRNRRELRE
Tab 1 Comparison of tumor size and weight

in nude mice transplanted with A549 cells

Group n Volume V/mm? Weight m/g
Ad-VEGFRsRNA 8 426.73+176.48* * 0.64+0.11*~
Ad-null 7 1558.77+£98.01 1.9740. 39
PBS 6 1627.37+£377.79 2.26+0.71
A549 6 1795.32+211.74 2.51+0.52

** P<C0.01 vs A549 group
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cell lung carcinoma, NSCLC) ff 38 1 F2 F v , 5 30 B
ALHVEL) I RS TG £ L DO ISR 45 RAIE SE VEGF
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RNA T4 & — P b e SCH AR T A 250 8 1)
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dsRNA Z3 3t B 56 4= 410 AR W 35 DA 9 20k L fe 751K
TSROSO JUA B G 0 i 2 NS H R R,
H Al RNA TR O 2 BT 5o 8 A 1 52
BOF 50 AFL A e e Ak — Tt D A e R I 4k
SCRUAE A, R B A H AT A I k2 R R R R T
(AR R AR A S AR K & pAd-Easy i
BERIE R G, w B AT R JURE AT I B 48 0RL Y
AN 43 L 3K B AN 4 T DLAE R i b Ok AR AL
FUNG ARG Qe be R AR B, B A B L 2480 MK 2 19 4
I LB Qe R T IE 90 % LA B 3 3 oK T Al )
YTk, ARSERCR M pRNA-H1 FUAZ R IA 04
W& T —A polyase [l H3h ¥ Hl, fEXA 3T
(1) T Al DUEL 5% AT Poly A R RNA, 44 I 5K
B I BETE 78 4K B B shRNA 47 RNA T 4%
H . A FE A 98 330 52 polyase [N Ji ) ¥ 1l 78
2 Tl 24 0 w0 ) B0 DR 0k, BT R AT A R R
HYUHE S E, T B shRNA B B AR (K 5 R
SV TR el T R A A R R SR ) B B
SIRNA LG, 77 V5 B 51 1 RNAL L% R A
FasEt, ERATE I8 . A VEGFR mRNA
TR E T L B AR R A R H
AN 3 HE T o DR A1) O R A ON R TR L 3k
19 20 MR #E T8 4, T4 VEGFR 1 R IA,
Western EIF 45 5 7k, RNA T34l VEGFR & A

Fak KT W B AG, KW RNAG o] A8 il R g 41 e
A549 1 VEGFR )R 1852 2] W 2 i, i W %2
AN A2 4 24 PR R R B, RNA T 4 41 40 i 2E K 9
152, 40 AR i 21 22 5 W s i A A I Y AR A 1k
WO RN B SCE, PSR R T B AR AR K
$e7n RNA T2 ny LA 225 40 i i g A= 4L ui B Ad-
VEGFR™ ™ 045 5 | A7 24 Hh B AIC 0% 40 e VEGFR
B DRI 3R, 1 — 20 00 ) b 98 1M A 2B O T IR B VA
I IR ) H

ZE LT IR AR5 R BL Ad-VEGFR™ ™M 1] 5 2%
4 A549 41l VEGFR K35, #0046 40 A 388 4=, 76 4
S B 7 ) LA ) R AR G, Sk — P A
RN A AT J %k fili Jl 9 00 FE R V6 7 3958 T 564l
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