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Suppression of vascular endothelial growth factor expression by adenovirus-mediated RNA interference in

treatment of lung adenocarcinoma cells
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[ABSTRACT] Objective: To investigate the inhibitory effects of RNA silencing via adenovirus-mediated vascular endothelial
growth factor(VEGF) shRNA on proliferation of lung adenocarcinoma cells in vitro and in vivo. Methods: PCR method was
used to construct a pAd-Easy/VEGF adenovirus vector containing enhanced green fluorescent protein ( EGFP) gene and
expressing VEGF shRNA. The 293 cells were transfected with the linearized pAd-Easy/VEGF using Lipofectamine2000. Then
lung adenocarcinoma cells A459 were transfected with the constructed vector. The EGFP expression was detected by fluorescent
microscopy and flow cytometry. VEGF mRNA expression was examined by RT-PCR and Western blotting. The cell growth was
observed with MTT method and the growth curve was plotted. Meanwhile, nude mice were transplanted with A549 cells to
establish tumor models and the growth of tumors were observed. Results: The recombinant pAd-Easy carrying shRNA targeting
VEGF had been constructed and the aim sequence had been obtained. The transfection efficiencies in pAd-Easy/VEGF and
blank vector transfected A549 cells were 100% and 99. 7%, respectively. RT-PCR and Western blotting showed a remarkable
decrease of VEGF expression in the pAd-Easy/VEGF group compared with normal saline group. The tumor growth in pAd-
Easy/VEGF group was obviously slowed down and the weight and volume of tumors were both significantly lower than those of
the control group (all P<C0. 01). Conclusion: The shRNA targeting VEGF constructed in the present study can efficiently
decrease the VEGF expression in A549 cells in vitro and suppress the growth of A549 cells in vivo.
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LGRS W 35 [ Promega 23 7 5 i 54 i e
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5' - AGC TAA AAA AGA TCA AAC CTC ACC
AAG GCT CTC TTG AAG CCT TGG TGA GGT
TTG ATC GGG-3', & XL 4% 5'-GAT CCC CGA
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ZEMR BURL pShuttle 425 A KIG AT DH5a #4749
B, /I B TR L B S R AR TAEY) TR
AN 55 A B2\ D % 52 PH % 47, Ay 4 4 pShut-
tle/ VEGF, Z1h1k B ki pShuttle/ VEGF 5 i 5 57

okl pAdEasy 35 K B FF 1 BJ5183, 0 #2 5 ki FH
PCR %58 5 # U 3 5 o BA P Bk, K o il 2 F
alifh, 1IE B0 5 4 kL iy &4 N pAd-Easy/VEGE, ©
FHRG SRMA5% e Jr vk K 55 4 MR B UKL pAd-Easy/
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60 -

W TREE R 2007 4E 1 H LA 28 %

P18 200 I, 1 T A T SR 200 e B, T L LA
AL 5 X 10° A4 L 4% Fh T o7 % 96 fLAR, 432 3 4.
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B 1 pAd-Easy/VEGF JRHL i Fr 45 2
Fig 1 Sequencing result of cosmid pAd-Easy/ VEGF

2.3 FTMmF pAd-Easy/VEGF 3% IR & & &
2 o R BRSOy 1 o F A RS B UKL pAd-
Easy/VEGF A HEK293 40l Jfd , 7 A= 5 41 I 06 75
8 d JG PR I PRNEBE PRS2 , 12 d W H B0 G BE A1) 400 it

AR VR BT LA 2. 15 d AR A IR .
SRR 4 R SE AR AN, 2 Ak A A
Je D9 FE T B2 10" PFU/ml,

2 BREREITESMER HEK293 FEMNERRKE
Fig 2 HEK293 cells growth during various stages of adenovirus preparation( X200)
A :Normal HEK293 cell; B: Bacteriophage plaque;C:Floatings, swollen, and dead HEK293 cells
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2.4 pAd-Easy/VEGF I 9% & %9 B ¢ 2k & 4 )

P 25 B SRR e R X T I R e ) B O
pAd-Easy 244 A EGFP, Al Ll B #2318 i 5¢ % B it
Bz, ME 3 ATLAIE H MOI=50 B4 24 h J5
pAd-Easy/VEGF Wi 5 K 23 95 15 1] DLy 20 Jlk gy

A549 filifiE 4, 25 FIA BRA T Rk . #E— 0
it =X A L SRS W 5 e 0%, $2OR8 pAd-Easy/ VEGF
H .pAd-Easy 8 G303 7350 100%.99. 7%, Ui
W o 80 e e AR L AT DA T I S5t 5, DLIRL 4,

3 24 h EIRRE RS AS49 FiiE AR R AN

Fig 3 Transfection of A549 lung adenocarcinoma cells 24 h after adenovirus infection( X 400)

Al:pAd-Easy/VEGF group ( Light microscope) ; A2: pAd-Easy/ VEGF group ( Fluorescence microscope); Bl: pAd-Easy group ( Light micro-

scope) ; B2: pAd-Easy group ( Fluorescence microscope); Cl: Cont

rol group ( Light microscope); C2: Negative control group ( Fluorescence

microscope)
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Fig 4 Flow cytometry examination of transfection efficiency
A:Control; B: pAd-Easy; C: pAd-Easy/VEGF
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YR E, I Western BRI 20 #r, 45 R4 6
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SEEG SR R, #5 Yt VEGEF-siRNA B £k f5 .,
VEGF £ [H %) 3¢ 35 9 B 8 30 1
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5 VEGF EE mRNA 7k F /) RT-PCR & #7
Fig 5 RT-PCR analysis of VEGF mRNA
M:DNA marker (DL2000); 1. pAd-Easy group; 2: Non-infection
group;3: pAd-Easy/VEGF group;4: Negative control group
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B 6 Western EiZE 46 AS49 #ifEH VEGF B FRiE
Fig 6 Western blot analysis of VEGF protein in A549 cells
1. pAd-Easy group; 2: Non-infection group; 3: pAd-Easy/VEGF

group
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FEFNT 96 FLMRG . THEFN S 09 24 h DA MTT ¥4 D
UL B 40 B R GE SR A I 9 d, AR A I Y
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2.8 pAd-Easy/VEGF 2 A549 #m e+t R & T #
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VEGF 1697 n] LA i 2 41 i g A K (P<<0. 01),
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Fig 7 AS549 cell growth of 3 groups
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Tab 1 Comparison of tumor sizes

and weights between 4 groups

(x£s)
Group " Volume of tumor Weight of
(V/mm?®) tumor(W /g)
pAd-Easy/VEGF 6 531.89+198. 89 0.7140.09
pAd-Easy 6 1674,194104.07* 2.1040.43**
Saline 6 2101.734+466.29* 2.674+0.62" "
Control 5 1921.01£259.82* 2.49+0.42" "

* P<C0.05, " * P<C0.01 vs pAd-Easy/VEGF group
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WRIEH siRNA, fb2# G Bk N Tl 4 siRNA, —
FBRE A A B 21 AN B3 B I SCBE RN RSB L 7E i
AN K IE SCHEFN IR CRETR A L 35 24 1R B il T A b B
BEXT JE B siRNA, SR 5, R AL e i% L 0y J7 i, 4
Lipofectamine % 4% HL ¥ fL 556 siRNA 5 A 4 L,
S RNA T, oy iR el (A 5] 1
RNA T EE R Emag, IR A, FIk, B
T B 1] 0 7L S0 0 A ML 2R A siRNA DLAE+E
KAH RNA T80, 4005 N 3Rk k28 £k
SIRNA Y 20 A e 20 i, 76 40 L ) 2% 35 siRNA, H
B RNA THEH AR T 232 T 5o A 19 52 55
WF5E v AR 2 Y 00— L ik R 9 e R 1 A
FOMERT . H ETIA kR 7 2R 2 b 9 B IR VR T i 28
AR, LA ZR S Jos % 5 1 5 T e U g
AL 5 24 TR oy S0 L e L R R e 43 24 1
AN s AN 4G B 1 B A DNA S AR
Frk K & pAd-Easy IlRR B RERE, © BAF
2 R R B B B 4 TR A 3 43 L 3 T A 5 43 ]
DAITE EAZ A0 M b & A dE A, Mg 0 A s e B R A
B, B AR OE LR A AR R S O B YRR ] A
90 % LA b L3 K F HoA i 55 e vk, AR SEEG SR
19 pRNA-H1 FAZRIXBARE S T —4 Polyase [Il
Ja g F H1., 72X AN E 8h 7 i il T 0l LG 5 %
A Poly A ] RNA, 4% J8 52 56 35 09 5 11 78 1k 19 T2 A%
siRNA 17 RNA TH/EH. Polyase I JA 3+ 7
N7 321 30 0 0 M ) G A T2 o A i A A e =
N A RS RS AR R B 5T B4 UE 52 Polyase I
Je3 Bl A]AE Z 0 40 i B R R SR GE L BA R
L ) 240 0 B A VKR S L AT AR siRINA B 3L AEL )
FARTTEY , RN, T80 7 A FUR Se i H %
UL siIRNA AH LG 7 K BT 51 ) RNA TS 4
R AL R oE, T7E AT & 8 S5,
VEGF mRNAW i & 7% — 8w/ ¥ 51, JF¥
HT 9 1] 9 2 A~ 3% 8 A 3 2ok 56 R o 400 0 O T 4 A5
WAL, AR A 12 R 7 T gy, T4 VEGF
B2 35, RT-PCR., Western EI 35 52 % 45 B B 7,
pAd-Easy/VEGF # VEGF % ik /K F W i F& 1, 5
B RNAG o] fifi fili B 988 41 i A549 F VEGF By £ ik

B 5 A, 3 R LB AN A AR s IR R B,
pAd-Easy/VEGFE 240 M A= K012 , 48 fg A= < ih £k
BOV2% 5 BRIz 4 A0 0 A W 2E R ) kAR I B ek
AR % AS49 4 MR B T B AR R A K R 4 R
pAd-Easy/VEGF 697 21 7T DL 5 2 400 il i 2F 1<
U] dsSRNA-VEGF 7] %7 5 A 20 Hh B A1 i 96 40
VEGF 5 [ i 3R 3k . #F — 25 400 i g 1 %7 26 i M T
IKBRYT IR H Y

2 Lk, dsSRNA-VEGF 1] 47 &3 il A549 4i
il VEGF 23k , 00 i 40 M 3 A= L 78 7K 55 56 42 7w 1] LU
E IR MR A K. Rk, RNAG £ AR GEA ROH T
il B A 1) 35 BRYA O L AS BIF 5% R aE — 2B i FH RNAG
AT J Xof 88 11 35 R A T B T SRR
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