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M = HiY MR NRRE AdS-VEGFsi W2 HAM G ALL A s KS62 4 A i & N B¢ 2E A A1 (vascular endothe-
lial growth factor, VEGF ) Fe3k K Hoxf K562 40 M ekl fE FI 2w . Jitk  O& s XA VEGF mRNA {45571 siRNA ;
B oA A G R BORE pSES-HUS,, iy 44 2 pSES-VEGFsi; J5 # 55 I 75 B 2 Bk pAdEasy-1 [flR E 41, MEUI4EE e, T
HEK293 2] (0% 418 , S B B A0 32 80O s A4 30 7 B A v ) EE LR 28 AdS-VEGKSi ;s @AdS-VEGFsi DU i Jf e 52
% (multiplicity of infection, MOI) JE&Z% K562 4} 72 h J5, RT-PCR . ELISA J7 41 VEGF mRNA K 4 jfd 35 35 Wk 15
VEGF i A2k MTT 246 I 240 Ao b e = B 300 s R M 1%, G528 by el 2 s 1 AdS-VEGFsi, Skt oh
JE B0 Al AL AR A5 E 2 I EE M 29 4. 6 x 10" pfu/ml; Ad5-VEGFsi &t K562 4l 72 h J5 , VEGF mRNA 7K F- 5 % B8 2 A
R T 66.55% (P <0.01) 2K AW R T 86.03% (P <0.01), J&Y: AdS-VEGFsi 5 K562 4 fifd 4= 4 W] 5 52 F) 4 1,
HLAAE U8 TR A BRI T 13.89% (P <0.01) . 5% SRR AdS-VEGFsi n] B30 ML K562 46
J VEGF i3k , AT 00 ] 40 B 35 58, 75 A0 MO el 1

KRR RNA T 20 RS 58 s 148 N B2 A (IR (VEGE)
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Construction of recombinant adenovirus vector encoding VEGF siRNA and its inhib-

itory effect on K562 cell proliferation
LI Fang-fang, XU You-hua, LUO Qing (Department of Hematology, Children’s Hospital, Chongqing Medical University, Chongging
400014, China)

Abstract: Objective To construct an recombinant adenovirus vector of vascular endothelial growth factor
small interfering RNA ( Ad5-VEGFsi) and to observe its inhibitory effect on the cell proliferation of human leu-
kemia K562 cells. Methods The specific human VEGF siRNA was subcloned into the shuttle plasmid pSES-
HUS and then cotransfected with plasmid pAdeasy-1 to produce pAd5-VEGFsi by homologous recombination.
The identified recombinant plasmid pAdS-VEGFsi was packaged and amplified in 293 cells. At 72 h after the
transfection of AdS5-VEGFsi into K562 cells, VEGF mRNA expression and the protein level of VEGF in the cell
culture supernatant were determined by RT-PCR and ELISA, respectively. Cell proliferation was measured by
MTT assay and cell apoptosis by flow cytometry. Results The recombinant adenovirus Ad5-VEGFsi was suc-
cessfully constructed. Ad5-VEGFsi with the titer of 4.6 x 10" pfu/ml was harvested by CsCl gradient purifica-
tion. Compared with those in the control, EGF mRNA in cells decreased by 66.55% (P <0.01) but the
VEGF protein concentration in the cell culture supernatant reduced by 86.03% (P <0.01). As a conse-
quence, the cell growth was inhibited, but the cell apoptosis rate increased 13.89% as compared with those in
the control (P <0.01). Conclusion Recombinant adenovirus Ad5-VEGFsi could effectively down-regulate
VEGF expression in K562 cells, inhibit cell growth, and induce cell apoptosis.
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1.1 ##
111 J5okr ., 20 B S v i RIXLL G H (RFP) 1R
G BE SR JTURE pSES-HUSO ( AR SEG 2= 2 PRI LI ) | s
FE K2 4R pAdEasy-1 (38 [F 20 8F K 5% 45— I 52 5
% TONG-CHUAN HE #4% 2084 ) . 745 35 £ %€ 41l iy HEK293 |
BJ5183 Jx DH5« T #R N LL A 1L 4 A 2R K562 41l FH A 5256
F A
1.1.2 AR E 22250 ST FR Pk N b T, 742
ity  SURE DNA 453 2 2li ki) & W B TaKaRa /A F], Pacl ,Pmel
FR &P 9 V1§ > NEB /A W] 7= & ig i 4K Lipofectamine2000 ,
Trizol reagent &\ RNA $2£BUR ] & 0 € [E Invitrogen 2 &) 72 5 .
Wi SRR & H TOYOBO A ] RT-PCR 5 & RAR A\ F
P N ELISA 38 51 65 0 & 95 20 1 7 5 Y AR 4 4 ke b
(MTT) | Annexin V-FITC/PT 41 g f 7= 7 & W A 9L 7.
DNA 7P ZHCE R R K2R R YL S e = A7 .
1.2 Fi&
1.2.1 Ad5-VEGFsi 5 21 9 2 o de g e e i34 uzes
SCHR[3 ] i il VEGF USR8 47 09 4~ siRNA | B, 4 A 4
Sti I R4 B 75 28 42 B kL pSES-HUS, 15 3| pSES-VEGFsi,
e P NIRZ SN DHS o, 5 36 BHE TE e, U 28 8 T ), 3%
KB B K 2 B 0 92 86 % W T 43 #re )3 IE B 1Y pSES-
VEGFsi [Tk VI MEA IR , 55 B 2515 22 JFRE pAdEasy-1 [7] 5
EmA TRE PR TR, Y] 5 IR G , 45 8 pAdS-VEGFsi,
PR 2 N2 45 DHS o KA 388, I LLUSE 4 HEK293 24 41
M. pAS-VEGFsi BFHIZE PG I f A 5% 4 293 41 it
T 5L Y BTG 25 ~ 30 d, FF R 43- 40 i e e 4R N g
EETRE 3 IR 8 0 1 B A 4 1 HEK293 40, fiff
TN & K P 1, R R Y 3 R, STk 4
(CsCL) B 5 ok g o il I WOHK i ik AdS-VEGKsi ISk 25,
- 80CIRFEREI .
1.2.2  AdS-VEGFsi Jj5 353 B () 5 DL S x 10°4/FLiEFh
293 AT 6 FLAR, 147 41 55 ) 24 80% Ji , 155 LA B (1: 10° ~
1:10") 5575 _F 154> WYL A0 48 h J558 6 B s T i HRk
RFP %GB B 4 i %k, i Ad5-VEGFEsi 33 & (pfu/ml) o
SRR B (pfu/ml) = (RFP 256 FA M40 Mok < i 88 L%
i B4 /0. 4
1.2.3  Ad5-VEGFsi # 3¢ K562 411 $ERh K562 41T 6
FLEE TR, DA Yk R A v 40 I T 1k 0 194 Ja 2 &2 4 ( mualti-
plicity of infection, MOI') ( MOI = 100 ) J&& 4k 48 it , 43 F 55 56 21

(K562 #H)3 tH, TIEYL)T 72 h W8 4% 2H 40 i M 35 35 v 3%,
¥l VEGF mRNA Je 25 I RATE ML, LI EE 3 K.
1.2.3.1 RT-PCR #: ] K562 #i i VEGF mRNA 7K ¢
OFIHLE RNA JEEUK cDNA £ 1« #4925 B & i W] 5 315
@RT-PCR: & SCHR'™ & 31 4. VEGF L7514 5'-AGT
GGT CCC AGG CTG CAC-3', FU#5[4:5'-TCC ATG AAC TTC
ACC ACT TCG T-3' (P4 K- BE 4 69 bp) ; GAPDH 5 1, ¥~
4 F-BE A 113 bp, ¥ VEGF H1 GAPDH W %) 5| ¥ it 75 — 4> [ i
R Z FET 4T PCR ML, PCR [N 254 :94 CTiZE 1 3 min,
94 CAFME 30 5,66 Cil 2k 30 5,72 CLESH 1 min, ¥ 14 30 MG
oo 7Y 4% B WHBE RS HEL UK, B IR A5 3R e IR 40 AT
VEGF mRNA FAHX] 2B K T4 VEGF 545 GAPDH Jk B2 {H
P LA A2
1.2.3.2  ELISA A6 K562 403530 13 VEGF & 11 By
FE HHE VEGF ELISA 35 &8 3117 ,450 nm 7] WLk
FL ARG EE (A) (EAE YA R , bR VR B (pg/ml) A A Ak
b, AR AE R 2R SR AR e £ 7 B Gl R AR A {EE
LW VEGF IR,
1.2.4  MTT #; I 40 ftd 3% 5% g BB YL AdS-VEGFsi (1)
K562 2 /i, 548 & 35 A 20 R vk 5, B2 A0 1 96 FLtR (% 6 &
FLCRER 3 K)o AHIEESR 0.1.2.3.4.5 d, B A Ul
DU 25 LR AR, LA ) R s 2 il 2 2%
1.2.5 30 2 40 it 450G 0 440 it 9 7~ % YRR AdS-
VEGFsi &Yt K562 4l 72 h /5, VAR Mk BEZ 9 1 x 10°/ml,
K AnnexinV-FITC/PT W43, I 2 QA 122
1.3 “its o

K F SPSS 11. 5 Gt iR AL BRI 107 25 5347 o

2 #R

2.1 FHM A AE pAdS-VEGFsi ¢4 52 L L 3 &
A
Pacl fifY)] pAd5-VEGFsi $R1544 20 kb f K H Be M2 3.0 kb
MR B (B 1) o BEY) 45 R 48 78 8 20 I 15 pAdS5-VEGFsi 14
HIEH .
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M:\-Hind Il digest DNA 47/ ;1 pA5S-VEGFsi; 2: pA5-VEGFsi/Pac |
1 Pac 1 BH1%E pAd5-VEGFsi iR#L

AR AdS-VEGFsi 7 HEK293 4 ffufut 24 h 5 W%
A AT (R IR , HLRE T B] A A8 4 41 i R 3k i 21 (.98
T i o (8] 2) o CsCl b6 B 3ok B 0 4l )5 0 <
Ad5-VEGFsi JR#EHE 24 4.6 x 10" pfu/ml,
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A: %2 %;B: 10 %; C: 20 %
E2 FEARFEIEE HEK93 SRMAMMTEHEBHENE (x100)

2.2 FHMMIHF RS K562 4a e,
F1PEl 3 W] UL ZH IR EE AdS-VEGFsi 1] 4 250k e K562 4f
H , FLAH A A KR A B4

A: BET2h(3k); B A% 72 h(Fk)

B3 EARFEERGS K62 MMIHMNE  (x100)
2.3 Bgmd Ad5-VEGFsi % K562 s e, VEGF ¢4 55
2.3.1 RT-PCR #: VEGF mRNA % Y Jis B Yk 5 R
I, S K562 4l VEGF mRNA 7J<¥ SR | 23 B AR A
B E TR, 2R A G 2#E L (P A <0.01) , i 55 2 ik
SRR AR LA T B 225 (P >0.05) (1 4) .

M 1 2 3

100 bp—
69 bp

M: 20 bp 47of; 10 sHEZL(KS62) ;5 2 % &4k 21 (K562/AdS) ;5 3
9 3 21 (K562/Ad5-VEGFsi)
4 %48 K562 408 mRNA %3158
2.3.2 ELISA #aill VEGF % Ik EL4ER  Bifeaesife K562
4 72h J5, 40H W h VEGE & & 5 X7 B4 Hﬁﬁa, ik
WK (F =52.391,P <0.01) (£ 1), KU EHPIHEE Ad5-
VEGFsi 7] #i4] K562 4143 VEGF

x1 KAMPIEF LiEHR VEGF EASE(py/ml, n=6, x+5)

205 VEGF # 1 (pg/ml)

X HEZH 1 302. 747 +28.029
gL 1 289.949 +27.849
SR 1 120. 742 + 14. 546°

a: P<0.01, 5t g = HRMEILER

2.4 MTT A5 5 3 am fo 6 3% 74

Y1 B A= 4 R 2R T D0 S 56 2H 40 At A A= K A A R AR 2l K xR
HI A2 (n =18, P <0.01) , Al 4 F Bl s Ji] 422 4 1
BN 5 25 4R AR ZH 5 % B 2H =2 7 25 S 0427 L (P >0.05) .
LM EE Ad5-VEGFsi ] il K562 éfﬂﬂ@igﬁﬁ( Kl5),

0.9] —a—K562
0.8 = K562/Ad5 .‘,‘_..,-\.ﬂ

——K562/Ad5-VEGFsi -
0.7 -:.ll -

0.6 i
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0.4 L i
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t/d
B 5 K562 Z0fmitsE 5 R

2.5 K562 mp T R R T

20 B #E AdS-VEGFsi 1 J1] K562 41 72h J&5 40y 1
A (16.45 20.14) % , 125 FAR L K5t B 530 02 (3. 54 =
0.17)% .(2.56 £0.20) % ., AT W B4 iR B AdS-VEGFsi
AR A I A0 & A PR T O T s ARG RO IR (n =3,
P<0.01) (K 6),
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B H RSN 3, I Hobk 22 % M BEJ 8226 41 &R
4N A Fit-1 (VEGF 32K (9% 1k, Aguayo 25 & 3
B L R R A R S A IR R
VEGF ik i Z Tt . %W VEGF 1 i 3% R Ze g b
f) ek HLAT i M

4 T SR DR 2 A B T A R A T 2 R
SRSt 5 o AEAR IR TP R AR R Y Adeasy-1
Jis 75 kAR R L 3k VEGFsiRNA | fE K /N4 RNA
TEVRP AL ], SR el ROR I T Ay 5K
IR TIRCR P 2 R IRICR

FEASZR v AT I8 T & A 4F 5T VEGF 4§
S siIRNA B s 41 i 5, B Ad5-VEGEsi, B
BEYL A 115 K562 41 72 h J5 , RT-PCR il ELISA 3]
R R, LI 4H VEGF 363k /K 57 I i B AI%, 40 g
VEGF mRNA /K85 BB R T 66.55% , H5 32 I
5 VEGF & [ ¥k B AR R FE AR T 86. 03% , fif 25 4844
Ad5 415 X BE A A0 e AR AL 52 k. U B IR B AdS-
VEGFsi AMY A0l A [ 1L K562 4+ VEGEF A
IR, R AT DL — 4] VEGF B # A, [T
oA TS B % R AR e K562 4 B S5 , 200 Jfd A= 4 1
2 B, FLc 00 i £ FH B A 1] (1 428 4 17 320 347
o BEAb, JE A M A SRS I 45 2R s, K562 4 fift 1Y
TR S AR A R B (P <0.01) ,iX 5
Ruan'® VFSCAR&E T BFSTSS A —E, hS2ut gl BTk
I : K562 4 il 76 1E 1% 0L T 43 i ) VEGF —J5 TH
ATREZE H o3 Wb i 24 FH T g 4l i R 1T 1) VEGF 3%
A AR A I 0 M R 3 B 5 59— T T A 3 55 AR AR
VB 55 P9 B2 401 VEGE 3244, {8 P9 iz 41 i 43 0k
2 AN A A PR AR U T e 0 e 3 A . AR,

KT VEGF LA T i/ LI 7EdE— 2 0F 5, 3
ATASS BT oML A] BE = 22 [ i ak 42, 5 H L
AN LI S ARGS A B AR T R ARl — 4 U 2
DR VDR DR 2R 30, DT BEL O I T AR S B

Zi LFTR, IR BE AdS-VEGFsi n] 45 204l i K562
AL VEGE 23k, 3004 40 i 3% 5, fie 1k 200 o R 1=
1, ) VEGE 23kl G8 i 1L 78R 36 ¥ A — T
. AWTFE Lyt — 2 N R T RNAT AR
T X A ML (42 PR 7 B8 5E 1 A
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