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KDR A8 e B BR . siRNA 7G5

HEE, Aok, B &, RRA 4 A, B4R, £ U
(1. FHEFREBRATEEBIFT, ALA 1008502, BRERIKEREMIRBFET, EX 400010)

[ E) 8¢5 MER LEHHE B (antisense oligonucleotides, asONs) , 41 fd N 15 ¥ 2 ik 4 & £ R/ F 1 RNA(short hairpin
small interfering RNA, siRNA) X} I8 A 2 4 1 B F % 4% 2( VEGFR2/KDR: Vascular endothelial growth factor receptor 2/kinase
insert domain — containing receptor) 21k B i A , HBHIT DKR & A #3k % MCF — 7 405 A K BB, Xt & 1E T
W, Fik % T 3 &R XEETR,HREHHENE KDR mRNA 2233467 55, WE T 3 &LPUFER pPUR/UG KM A
R REE LR FIR «RNA # pPUR/U6/KDR — siRNA, 4+ 7llFl Western— blotting F &M T MCF -7 ARZ R X B M
#b8 , pPUR /U6 /KDR - siRNA Fa 8 3 J5 % KDR A R AR WH /R ; I MTT EWE T K L EBRT BT MCF - 7 4
W, HME T pPUR/U6/KDR ~ siRNA B2 B R MM A KMk, £ R 3 £ EZTHT 0. 8pmol /L B, AW
T 40 KDR Z A %38, W5 225514 66.16% ,50.21% ,58.35% 53 &R X EHHM Y MCF — 7 MH8H G B R TR B K
Btk TR, HREALN 3 % pPUR/U6/KDR —siRNA 1, 4 2 REM M EHRAMEBE TET KDR HEARZE, 15 KXW
HIFAHK 75.21% ,80.08% ;30 KB K 59.29% ,60.15% ; MM E s e £ ik sRNA JFAEKAE, 44 ATRBEARR LFE
BEREN ST «sRNA, R EERHNERRENEREFR «RNA o] KM HSEER %L, IHE T E N ERAMmEEA.
[3e@iA) B CEBAFRE;sRNA; M N A KE T2k 2
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The comparison of antisense oligonucleotides.small interfering

RNA targeting KDR for gene silencing
ZHENG Sujun, et al
(Institute of Radiation Medicine , Academy of Military Medical Sciences)

[Abstract] Objective : To investigate and compare the inhibitory effects on KDR gene expressinon of antisense oligonucleotides(a-
sONs) , short hairpin small interfering RNA(siRNA) targeting the mRNA of VEGFR2/KDR(vascular endothelial growth factor re-
ceptor 2 /kinase insert domain — containing receptor)in MCF — 7 cells. Methods : 3 antisense oligonucleotides were designed. According
to the target KDR mRNA accessible sites of antisense oligonucleotides,3 DNA vector — based pPUR/1UJ6/KDR — siRNA {or intracellu-
lar transcription KDR specific short hairpin small interfering RNA were constructed. The inhibitory effects on KDR protein expression
of antisense oligonucleotides,and pPUR/U6/KDR — siRNA for stable transfection were evaluated using Western — blotting assay. The
antisense oligonucleotides inhibitory effects on cell proliferation were determined with MTT assay, while the growth curve of MCF -
7 cells stably transfected with pPUR/U6/KDR — siRNA was measured using cell counting. Results : 3 antisense oligonucleotides signif-
icantly reduced the KDR protein expression, with the inhibitory rates being 66.16% ,50.21% and 58.35% at 0. 8umol/L, respec-
tively. They also decreased the proliferation of MCF ~ 7 cells in a dose dependent manner. Compared to the cells transfected with va-
cant pPUR/U6 control vector, two of three pPPUR/U6/KDR - siRNA plasmids caused effcient down— regulation of KDR protein ex-
pression in stable transfected MCF — 7 cells. At the 15th day after stable transfection of pPUR/U6/KDR — siRNA, the inhibitory rates
were 75.21% and 80.08% , respectively;and at the 30th day the inhibitory rates were 59.29% and 60.15% , respectively. The stable
transfection of pPPUR/U6/KDR — siRNA also slowed MCF —7 cells growth. Conclusion : It is an effective approach to design siRNA
according to the antisense oligonucleotides target accessible sites. The endogenous short hairpin siRNA produced by DNA plasmid can
more significantly inhibit KDR gene expression than the antisense oligonucleotides for a long time.
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BHS R BENEEREESER, EMELE K
BrhREEM AR, ST VEGF,
A B4R i i AE A T KDR, AN KE
KRR ()R &4 AE A : VEGF 1 T &
PR - KDR, {2 {3 1f %8 P9 B2 40 i 3 38 3, {2
FILE ML, RELERESEE. (2)BEEBM
S0 200 R S 7 < TR I A, AR FLAR R A M, R X
KDR,#f£ VEGF — KDR H 433 ¥, VEGF 1€ H F
B &S5, R a2

& ERTR , #H KDR M3k %, N BHLB VEGF
MG TS, A BE L LB KF L b
Ak, MERERIBTR -, RXERTR
(antisense oligonucleotides, asONs ), /M T #£ RNA
(small interfering RNA, siRNA) 28 77 2 K T RE Fn
HATHRITMAER TR WEARMEREFI K
DNA #iA5 5E [ £ RNA R4 8 [ (Pol [l ) % % B4
o, DUBDRE DNA Sy i 5% Y i 2L 3h # 40 ia, F) F 48

ik RNA B & BFFLEH %4 8 RNA, XF RNA N
HE AT B BE KR FH RNA(short hairpin RNA,
shRNA) , 7e 40/ P9 85 i ¥ F T B i siRNA, 7]
FETE K i B 7] P R BB B R k(). AR T LA
PLARSE 40 & MCF — 7 IS5 &, it T KDR
IR R LEEER, 3 LA i T pPUR/
U6 HEEM TEMIARARREIME LR
SiRNA, B A BT M L8 T #iE X KDR ik i # i
A F Bext MCF — 7 4R 58 A K R0,

1 #ES5AEX

1.1 REUEHFEETRER

R ERTIISE &, B AT B LB KDRmRNA —
BB TR RIS R H B R RIE 3
BAERFTRGH R H LM% N R XK asON1, a-
sON2,asON3(FH XK E). ARUL 3 KM BHHEE
R, R UERAKFIIERUERLE 1,

£ 1 KDR EXEEZHE . sIRNA F 3R E A

#5 FFI(5°-3) B GCAR(%)
asON1 GGAAACGCAGCGACCACACA 33-52 60
asON2 CCAAAGGCACCACGGOCAAG 28212840 65
asON3 ATTATCTTTAAACCACATGA 2396 - 2415 25
siRNA1 GTGTGTGGTCGCTGCGTTTCC 2-52 61.9
siRNA2 AAGCTAGGTAAGCCICTTGGC 2806 — 2826 52.4
siRNA3 AAAGATAATGAGACCCTTGTA 2407 - 2427 33.3

1.2 siRNA ¥e /55 893k 2

REREEN R UEREBANSKBEARES &6
T. Tuschl 3L %51 & Ambion A 7 (http: //www. ambion.
oom/techlib/tp/tb_ 506. html ) 2 tH 89/M T8 RNA(siRNA) %
THH—2EER), I F 1R IA AA BREETF 3K 19 21 BEFFI M 1E
FIRBBA S AREAELE 4 4~ T B (siRNA B Rk ok
] 1 e R R ETAAE ) sGC F B 7E 30% ~50% NiF; LA K
siRNA ) U (BIEHE 3 - TT REWENS 21 1HE)
5 RNASE2HAMERTFT 3’ - TT R H#A 58 RNA
HAE RiT# T siRNA2, siRNA3: IE LFEFIRTLL AA
BHRTF L, A7 SRR asON2,asON3 MR SRE B a-
sON1 AR AL 3 ARLL AA FF 3k B A BFFTIA N, siRNA
FRIBATARLA AA BEETFF K1Y, 0 LB BOR, RATTETXT a-
sON1 HF A ST T siRNAl, siRNA Bf&55 % 1,
RIS M A BT
1.3 siRNA &k fas it

A pPUR/U6/KDR - siRNAL 45 B siRNA 223% kL
MESRE, HIEXFEHIN 5’ - GTGTGGTCG CTGCGTTTOC
-3", WLAT FFF) A B DNA & : iE 7 4% : GTGTGGTCGCT-

GCGTTTCCTTCAAGAGAGGAAACGCAGCGACCACACTT
TTTT; R4 : AATTAAAAAAGTGTGGTCGCTGCGTTT
CCTCTCTTGAAGGAAACGCAGCGACCACACGGCC, IE [
5 RNA B4, HIE UFFIMS 2 R B3R X5
£ 9bp HFF (FRILFS) EERE AL ; RHAFR 2 N R A LG
5. RN FRE TRITE R Int IRREEHE KB
RNAZH, 3 WhBH 6 M URE, RAETRRESHN
Apal % EcoR [ BIEBUIV AR, W%k DNA &5 7638 K22 npl
FRERHLRASE 95C Smin, B8R k ZZIRIE B IEE DNA,

pPUR/UG6 ki (EM B Ryt ) B Yo AR BB 42 (Univer-
sity of New Mexico school of Medicine) %, i1 /) . U6 /8 3h
TR siRNA ¥ %, FORRA Apal ,EcoR T BY1SS, UK
44k, (Wizard DNA Clean — Up System, Promega) , 18 B 4% 1k,
BK, 538 KT L WU AR DNA 3% i 3, #9 B i 2
pPUR/U6/KDR - siRNA1, [FIFH E pPUR/U6/KDR - siR-
NA2 . pPUR/U6/KDR — siRNA3, DNA il ¢ LA# E AT
E#,
1.4 mpizsk

AR AN (MCF - 7)#E& 10% /N I #% 49 DMEM
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2 35 (GIBCOBRL) #, & 37°C 5% CO, M4 P %,
1.5 @Ak

MCF -7 4 L4 1.5 % 10° 4% L4 35mm HERRHY 6
AR 2 1R, 45 Ak ge 2 MR A1 pPUR/U6/KDR — siR-
NA. #124h M40 F ik 50% ~70% , % lipofectin IR
BB TR XM, WK E X 0. 8umol/L; £ 48h, 55 — R
MM ER AR 90% ~95% , %A Lipofectamine™2000 ( Invit-
rogen) ¥ J¢ 2ug SIRNA H 4 FbL, A B $5 3 20ug 55 B JHRL
pPUR/U6 1E % BR , gkEE3EFF 24h J5 , I A TR & K I IR
BIFEgy B T RE, 3F — & 35 3% LAk B siRNA., &5 5 JUBL
pPUR /U6 £8E $5 JeU %
1.6 Western — blotting #3) KDR &4

MCF - 7 B 505 X R, S4h G IR E O, KR
Lowry 352 &, S9ug B MR L&, FHl 8% SDS - PAGE B Ik
PAT B, B3| PVDF B, 4510 KDR 1 B— actin F 5
LXK Sigma AR =&, WEE AR 1:1000; 1:2000) B &
1h,FH 0.2% PBST A B ¥ 4 WK, 8K 10min, —$Hi(HL R
18G,1:3000)# % 1h, F A 0.2%PBST W% HE 4 1K, 8K
10min, ECL - plus Western —blot BB A A B &K, B ZE X -
ray RA B, LREH 3K, MERBTIHENERMT.

SRIWCE RGBT R BT %, 45 3 OB pPUR/US,
pPUR/U6/KDR — siRNA R 5 %« 15 X ,30 KRBT R4/ ; 2
BEANERE, BIEEFLILL SOug B A EHE, UL
BB Western— blotting i,
1.7 A HE8& MTT 24

MCF - 7 48/fiLL 4.0% 10° ZHA% FLEE 96 FLAR ,24h Jo 3%
lipofectin &38R F4E JuApl , oA R SCRRR A3 51 0. 2pmol/
L..0. 4pmol /L. 0. 8umol /L ¥ M, BA-MBE B 3 ML, ¥
B FARST R 58h G FLAN MTS 20u1(Cell Titer 96 Aque-
ous one solution cell proliferation assay, Promega), 90min /5 7E
S¥EIEBETE L LA 490nM B AW OD ., $HLUTFARITHEM
HI%, MHE = (ODgpztm — ODpes ) /( ODugastmn — Oy )
% 100% o
1.8 SiRNAZ 8 3 b0 s il K ik BT

#Ea ¥ Y pPUR/U6/KDR — siRNA2, pPUR/U6/KDR
— siRNA3 H 45 ORI pPUR/U6 X JE 5L 69 40 i FH & 10%
4R DMEM B @B 2.0 X 10°/ml, #6h 24 7L,
|, B 1ml, B 3 4NE AL, B 37C 5% CO, M higRE, &
24h HALAMTHE, HES 6 X, LA E BT GR, 4 CH
WY T e i) e o S

2.1 pPUR/U6/KDR - siRNA ¥ 48 /i 5 & I i &

PRRE RN PR A KB, SRR, TP IE

B4R AR DNA F BUF 51 IE# .
Conral  asON1 asONZ2  asON3

A
~ 80
£
D
+ 60
[
= 40
[w]
hat ;
5 20
= !
S 0 ! B

asON| asON2 asON3

1 REX#E¥ KDR EAREMMHIER, B 1A: West-
ern— blotting # # KDR & B ¥ 1% : PAGE — SDS B ik
B, B 1B: R XM KDR BEAREMNMHE (7 +
sim=3)o

Controf siRNA1 siRNAZ siRNA3

KDR el v ety - et -~

~ ; g

Inhibitory rate(%)

A
siRNAL siRNAZ siRNA3
Control siRNA1 siRNA2 siRNA3
KDR -
B -actin
70
Z 60
50
- 10 |
g 30t
520!
210
£ B

siRNAL siRNA2 siRNA3

B2 ERR 15 X,30 XA siRNA ¥ KDR BA FAHWH
HER., B 2A: Western — blotting # 3 15 Xt KDR
HEAFRAPAGE-SDSBKEARMHE (T ts,n=
3)o B 2:Western —blotting #3 30 Xt KOR EH R
1% :PAGE - SDS kBRI E(Z,n=2),

2.2 R A AxE *t KDR & & ik 6 ¥ 445 7
meE 1 frn, SR BALE, asON1, a-

sON2, asON3 ¥ BEH#MH T KDR EHERE, £
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WRBE 0. Spmol /L A, 15 % B AH Eb , #0361 32 40 )
66.16% ,50.21%,58.35% ., WZ M actin T4k,
TR SR AE PR 7 PRI o
2.3 # % # % pPUR/U6/KDR - siRNA 2 KDR
KK oY ) HE R

MNE 2A B, 24 15 KEWEER LT %
41 i, pPUR/U6/KDR — siRNA2 ., pPUR/U6/KDR —
sRNA3 k3| TR YR E S MM HEEE, 551
JRRLAR LE, 40 B 2R 4> 51 R 75. 21%,80.08% , [R]AT
E3, B asON1 WHIBR AT asON2 K asON3, {0
AR A7 s pPUR/U6/KDR — siRNA1 i il £ R
A 20.02% .

siIRNA K% T KDR #ik, HE 2B & H,
@ pPUR/U6/KDR - siRNA B48 M, 30 K5
Y5 pPUR/U6 k3T A L, pPUR/U6/KDR - siR-
NAZ, pPUR/U6/KDR — siRNA3 #l ] 3 {4 1] ik B)
59.29%,60. 15% ; i pPUR/U6/KDR — siRNA1 1
JUFERMFEIER, MHEERE 6.95%,

60 r
®
Yy 50 O asON1
ruc
© 40 8 asON2

NasON3

> 30
§ B control
;§ 20
E 10

0

0.2uM 0. 4uM 0. 8uM
Concentration of asONs

B3 RX#&M3 MCF-7 @gAE KM & ER

—&— Plasmid control —f—siRNA2 ~—k—siRNA3

[v*]
(=1

10

Cell number (X10?
o

—L _ Pl

(=]

1 2 3 4 5 6
Time(days)

4 pPUR/U6/KDR - siRNA t MCF - 7 #iffi 4 K F 0,
| BHE R IBEY RIS B H R ERTR(n=3),

2.4 R AE st MCF -7 mies i égd9 545 A
ZR UGB, &R XERAEFE B

R RERRBEMIT, fEH 58h, A 3

IR, 4 &S LIRYY LR BAR S 7 AR T MCF
—7 Y 7E 0. 8pamol /L I asON1 ,asON2,asON3
HIZA K 53.07% ,42.37% ,46. 30% , Ti A S A et BR
PP HI TG B RCR
2.5 pPUR/U6/KDR — siRNA %t MCF ~ 7 @i 4
AL

BEH L pPUR/U6/KDR — siRNA &K iy 4
MR &R LA BT, BS5REHEYS B
pPUR/U6 X3 B 40 fid #H Lt , pPUR/U6/KDR — siR-
NA2 5% pPUR/U6 /KDR — siRNA3 4 <& % Jx 4 4
K O g B & 2 43 1T (SPSS for Win-
dows 12) @7~ , 3B 3 KIF#hH, M & AR E B 55
ERE YL 2 FUORIXT B pPUR/UG6 RIMUARLE , ¥ P <
0.01(ILFE 4),

3

F43 e 980 40 Ja BX BT 4320 VEGF {2 #F I & w9 4E
AR, X ik KDR 324, it 8 500 f4E FA2 o i
A E S5, REW, A9 RV EZLRE
KERBYHEER L, VEGF Y T L5 3k
£ T~ 47D, A0S M SN T 80 A8 (ERK1, 2) Tk Ag
BEALAZ — 3° S (PIBK/Akt) 8, ABFR AT
A%k KDR B ZLAR IR QM & MCF -7, IR X
HR £ P KDR £ Fik , — W) o 0 % e i 4 4=
B, 575 T 6] B4 o ey A e L, A SR B A
fg £ o

RYEZTERSE oRNA &4, 8 13 85
RNase H 5% [] {37 B £ F B 37 #8 55 B i R34 5 siR-
NA Wdid 5—EHESYEA, S RNA BSR
UIBRE 54 A (RNA — induced silencing complex) ,
ZHE G YIE siRNA e, SR E R L5 mR-
NA 458 5 34% mRNA, HHEMIERHYET
IR P . T mRNA SRS M fE 1 7
Bz RO R i R 5y F 456, $E07 s i e B 2
R YR — R0, RATHEN, 7T 5K
NEBHRENE SN RNA K4 5 siRNA 4
A, BVET R R SO RS S0 T RNA F
o RHFMYE asON1 $FF), K asON2,asON3 44
M. mRNA G55 AR T 3 %4 siRNA 51 ;5
¥ DNA h BE ) 5a e 2 pPUR/UG6 FkL U6 Ji3 3l
T U, NS T A IR TER IS B RNA; 481 4
~SAHELER T BF &4 1R 5 5%, FIE U8 (19nt) 9
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3’5 R X8 (19nt) B9 57 S 9bp BIIRERE, T4
HBEREE FH siRNA, 3 MEH 6 U, &8
TEEH M RN 3 4% siRNA H% 2 %k pPUR/U6/
KDR - siRNA2, pPUR/U6/KDR — siRNA3 7E 5% &
HYH) MCF — 7 488, 315280 T 5+ KDR & EHRIXH
KARME , BB 30 K, BEER LE
A S A A SRR siRNA B, A
FITFRE SR, % siRNA 7 it 22 & xHEF
Pk E B M, MARE KDR K LEHFBEALA
asON2, asON3 # it 9 pPUR/U6/KDR — siRNA2,
pPUR/U6/KDR — siRNA3 7 15 X, % KDR EH
I 1 24 518 75.21% ,80. 08% , B B 4§l it
T asON2,asON3 ) 50.21% ,58.35% , Wi#Bid T a-
sON1 ] 66.16% , %P siRNA HA R LM E &
R0, FmE siRNA ZEBIN K% %,
AI7ESE K AT (R I R R Rk

{HRATEFE R, asON1 #1H KDR HAFRKB1E
FAETF asON2.asON3, i #8375 11 #9 pPUR/
U6/KDR — siRNA1 #iI%t KDR & F 3%k B &40 i
R REATRE S WA W A FEESNIFH A
JREHA X, 40 asON Al {E I F M # Pre — mR-
NA, T siRNA H BE4E B F 43 o B8 mRNA ; Pre
- mRNA 5 B# mRNA fF7E — RN 25, bl
R RERNEGTREER ., XIMHAFHIK
RSB 5 A N 847 A5 siRNA Jr i E B AR —3,
Vickers Ui, 4Rt AT 8EF0 siRNAL A
AR GCHE S BEA X, RITERE siRNA P
Fl i B d i, siRNA 9 GC & &R DL 30% ~
50% M5, siRNA3 #F5 GCHFRBRE 33.3%, 1M
YERRCRAB BT , A R X R e

FHEBME i KDR EHRXG, R X EME
Bl TS R MR A T AT AR E
¥ pPUR/U6/KDR — siRNA 8§ MCF — 7 Ak &
MBS AT, REARARKERFHERT
R, HRFREN, VEGFEAFME N KA
KDR #EFF4HM7ATE , @S DL T #L ), 0 BT
FT-E A Bel - 2 5 M A Ake/PKB 231281
AEWMRERY VEGF EH TIRBHARE T -
47D, TT BOIE BEAEBE LAY — 3° 3RS (PI3K /Ake) 18!, 4%
B U EIES, RAVIER R AL BRAE S 1 (54h) )0
KDR #ikfG, BRESH T MCF -7 41 Akt ik
ARHE,BCL -2 FRIATH, AT gEB R T
KHT BE R RFTYIHE KDR #5585

24T, i pPUR/U6/KDR — siRNA £33
M KDR Fik )5, FEWENT, 40 R 5@ 3 MiE
HAh—sb5@mps , MBS ERAEKBETFREZKRSSE
B THE? S TFULBERMTEME—FET. &
Gt RR R EERANZEE, EL RO E RS
B EHMp—-ERRR, RETemHMEE K, B
R XA A EANBUBRERE R, K S5HT, 8bir
FHAMT R, FTRERE IR R B,
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