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[# ZE] 8 @055 siIRNA CD31 $ [i] T 2R 85 P4 Bz 40t v ot /AR P4 Bz 40 M 2 B 23 T 1C platelet endothelial cell adhesion
molecule 1,PECAM-1 )JE R T B UR 1 L% N B2 988 ( murine hemangioendothelioma, EOMA ) 4 M 3% %8 K H: VEGF 22 35 i 52 i)
F ik SRS MR siRNA CD31 20 siRNA CD31-FAM 4 B s [k XS B8 ( SNC)ZH .25 13 BE( Opti-Med )20, LABH B 715 B ik
( RNAi-mate )R Z ARG b5 & ALY 27-0-F1 ELE M B9 siRNA CD31 % YL iR 41455 35 (19 EOMA 208, LAt 38 45 b 1 i 8¢
siRNA CD31 A5 LR B, LIy F LB R 5 MTT )3 483 siRNA CD31 X EOMA 41 i385 59 5% 1, LA RT-PCR . Western blot-
ting 3Bk EOMA 40 i b PECAM-1 \VEGF ByFik/KF, £ F. 5 SNC 41 F125 (%t BAZH %, % siRNA CD31 il siRNA
CD31-FAM %44 EOMA 4l i) PECAM-1 mRNA F1E [H.VEGF mRNA FIZE AR R XY BERMJE(BH P < 0.01), 5
SNC £H 0%, # siRNA CD31 40 . siRNA CD31-FAM 41 ) EOMA 4 g 384 5 310 ) R 03 i b [ (18.82 +1.46 )% .( 18.91 =
2.21)% vs (0.61 £1.06)% , ¥ P<0.01 ]. % #: % siRNA CD31-8 Bk S 4718k EOMA 401 19 PECAM-1 JEPH AT 410
il VEGF mRNA FIEE F 35, NI EOMA 4t fd (1% 355
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Effects of siRNA CD31-mediated PECAM-1 gene silencing on proliferation and
VEGF expression in vascular endothelial cells

Ouyang Jinsheng, Chen Chengshui, Li Yuping, Cai Chang, Ye Min, Lin Quan, Chen Junjie( Department of Respiratory
Medicine, the First Affiliated Hospital of Wenzhou Medical University, Wenzhou 32500, Zhejiang, China )

[ Abstract ] Objective: To investigate the effects of siRNA CD31-targeted silencing of the platelet endothelial cell adhe-
sion molecule 1 ( PECAM-1) or CD31 gene on VEGF expression and proliferation in endothelial cells. Methods: Murine
hemangioendothelioma cells ( EOMAs ) were used as a model. They were transfected with naked siRNA CD31, siRNA
CD31-FAM, a stable negative control ( SNC ) siRNA and Opti-Med as a blank control, respectively, using lipofectamin
( RNAi-mate ). After transfection, cell proliferation was assessed by MTT assays. PECAM-I and VEGF mRNA and protein
levels were determined by RT-PCR and Western blotting respectively. Results: PECAM-1 mRNA and protein levels and
proliferative activity were all significantly lower in EOMAs transfected with naked siRNA CD31 and siRNA CD31-FAM
than in EOMAs transfected with the SNC and Opti-MEM ( P <0.01 ). As compared with the SNC, naked siRNA CD31
and siRNA CD31-FAM rested significantly higher rates of proliferation inhibition ( P <0.01 ). Conclusion: The chemi-
cally synthesized 2’ -O-methyl-siRNA CD31 may effectively silence the target gene PECAM-I and inhibit proliferation in
EOMAs, at least partially through a VEGF signaling-dependent mechanism.

[ Key words ] small interference RNA ( siRNA ); platelet endothelial cell adhesion molecule( PECAM ); vascular endo-
thelial cell growth factorl VEGF ); hemangioendothelioma;cell proliferation
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/NS F T 3 RNA ( small interference RNA,
siRNA ) IEZ WA SO BRELA | 18k g BE
FPIL A TR BF5E R PSRRIk T Ay
R 52 B SiRNA- (14§08 [i] B 2%, 27-0-F 3% 48 1 1Y
siIRNA AT 255 siRNA (i fa et

it 988 7% 24 5% ( tumor microenvironment, TME ) 5
Je A Y B B AR 1 5 UIAH O, #E 10] TME B3R YT 2Y
Yy s B TS MR R A SO AR iR YT T B
—US A Y R A TME Y B Sy, B H %
P A TR A AR L /ISR A B 20 2
Fff 43+ 1( platelet endothelial cell adhesion molecular
1,PECAM-1, Bl CD31 )72 it PN B2 40 B s S P
o S Y R R Y 32 Bl I A R AR R DDA
Ko BEAh, BB P RIE, PECAM-1 J2 B i
JBTME M ERITIE A, AAFE SR
PECAM-1 R 5 00 A5 20050 2 B R
MA BRI 7 32 Z R 5 S R A PR 5 A0 i 4
N Rz 4 g A= 4 [H £ ( vascular endothelial cell growth
factor, VEGF ) ELAT A7 IG5 P Bz 240 it A= 40 0% 1k A A
FIL) {H PECAM-1 5 VEGF 2 A1 19 2 14 AR W
AMFFT R siRNA CD31-BHES T8 R 52 & Wy i Bk
IR 1ML 48 PN B2 988 ( murine hemangioendothelioma
EOMA A AL IE K PECAM-1, ¥R 1:F 98 PECAM-
1 % EOMA ZiJ385 [ VEGF Fk 520 .

1 #MEEFZE

1.1 fmiatk & %35

EOMA 4iffakkIE H ATCC AR, 2'-0-F 3L4& 1
f) siRNA CD31 % HhRIEAY 27-0-H1 % siRNA CD31-
FAM B3 5E B M X B8 siRNAC( stable negative control,
SNC ) .\PECAM-1 F1 VEGF PCR 51¥)( SA%TF R4
S 1.2) BHESFHEFAC RNAi-mate )31 A
AR ARG BRA ], bt PECAM-1 $iik,
SBt VEGF Hi ik . B Pt GAPDH ik EHi B/ f 2o
SEREVTIR I A Santa Cruz 23 7], Opti-MEM 14 H
Invitrogen 28 A, JOGHE R A2 B 385 W H LEICA 2
i
1.2 EOMA Zaja g3 fide L34

HRLEE IR EOMA 41, OG04 K 3 240 i F
SERG . SEERAT oM PO R siRNA CD31 4 2 Ehn
1CHY siRNA CD31-FAM 41 SNC 41 .75 FAXTRE 4 .
1.3 siRNA CD31 %% EOMA %8 e,

TSI ® 3 AN E AL YT 24 h, 5 x10%/
wl EOMA 2 e 7E 24 LA b, W 5% Lk 40 i
LA IR 70% o 50 pl A9 Opti-MEM JiI A 20 pmol

siRNA CD31 ( 5 siRNA CD31-FAM.SNC )JfiR%5];
50 wl Opti-MEM F#i %% 2l RNAi-Mate i35, 2 YRk
B 5 min; B BEAFHY siRNA CD31 Fi1 RNAi-Mate it
M2 RW A, EHEAE 20 min, LUEFE B siRNA
CD31-FHE T I8 /R RNAi-Mate )& &4, 17525
S KE 100wl B3R &2 A W in A 40 i v 2R AT A%
e 23 XA A 100 pl B9 Opti-MEM 15 37 3
37 C,5% CO, FiFFRTFR,6 h J5 Kl i 4 32 4
JHFR G e R A B 80% LA - ), 48 h J5 gE AT I 42 5L
1.4 MTT b & x4m EOMA 20ty 3% 54 7&

HRUAESESG 2 (1) EOMA 21, DL AEFL 5 x 10*/pl
AT 24 fLtR, AR FLAEARRL 100l , 55 9L 05 ¥E L
1.33:37 °C,5% CO, i FM 1555 48 h Jabhgzhn A
MTT 1 DMSO ¥ , 3 37 Vs i, F bR A3 5 4%
fL 570 nm AAOCHEE( D O)E . BADFR AP
AL, g AT 3 K OIS FEAMEI R % ) =(1 -
SCHFL D {E/ XL D {H ) x 100 % -
1.5 RT-PCR ## EOMA % e, F PECAM-1.VEGF
mRNA # & ik

PEHCAS S5 41 EOMA 20 B8 %) 5. RNA, RT-PCR
I3 K I PECAM-1 mRNA #l VEGF mRNA )3 ik
. [ PECAM-I mRNA .VEGF mRNA [y Eii#51 %
K NZHEK GADPH mRNA B4R 75 W& 2. RT
SV AR :25 °C 5 min,42 °C 60 min, 70 °C 5 min,
4 °C 5 min, BEEFEE, PCR P IEFL/F:94 °C 30 s,
59 °C 30 s,72 C 45 s, 3 35 MG, Sk 5 72°C
5 min, LA Gel Prod. O Jit#E 6% B 43 B 534 43 B
SR % B (integrated optical density, 10D ) {i, DX
GADPH Ry N Z: B8 A5 21 H (1% 35 PR % AR X 2 B2 (B rel-
ative quantification value , RQ )o PECAM-1( 8% VEGF)
mRNA (1) RQ fH #% DL F A it 5. PECAM-1 5
VEGF mRNA = PECAM-1 10D {H 5, VEGF mRNA/
GAPDH mRNA 10D 8 .
1.6 Western blotting # M PECAM-1.VEGF & & &)
F &

TS A R 1 B B s B R 1
17 SDS-PAGE J5 %% i, — 41 [ % PECAM-1 $i &
(1:500 ) % VEGF HTAR(1:1 000 ). il GAPDH Fiik
(1:800)]. =Ht[ ¢4 B/ % 55 B b ik
(1:2000) 8 5 @ BEG, Mk 54h 400 W L
BARG T EIF LSRR, LA Gel pro 4.0 MuBERE
RS HT AN 10D {H, LA GADPH Sh N2 & 15
F| RQ., PECAM-1( 5 VEGF )& M RQ LI A
K RQPECAM-1 5 VEGF = PECAM-1 5% VEGF
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10D 1/ GAPDH 10D 1H .
1.7 %itsam

BHRLL x £s 3R, 2Kk SPSS 17.0 Ge it 54k,
Z o 8] b R O R R E Jr 2 43 1 ( one-way
ANOVA ), Skl A Gi 124 38 s F e/ ik 3 25 5%
RCLSD )MATH W LS, LA P <0.05 HERH ST

2 & R

2.1  2/-0-W A5 4 siRNA CD31 %% 45 4 EOMA
2 e,

HOCILR DO BB R I, FAM ZE6hR
0 27-0- I EAE MG siRNA CD31 3% % EOMA
M, BT 1A s 2% gL siRNA CD31 i) EOMA 41
A ESS S SRS < I B ID S WAL O L D
AR B B A

(B]

E 1 siRNA CD31-FAM FIh# 3 EOMA #Hf
Fig. 1 siRNA CD31-FAM successive transfection of EOMA

A: Fluorescence image; B: Optical image

2.2 siRNA CD31 *F EOMA %m feu3% 34 64 % v%)

siRNA CD31 %54« EOMA ZiJifl 48 h J5 230 %t
YA FE 030 W VE F . # siRNA CD31 4. siRNA
CD31-FAM 41 EOMA 4ff it 3% 5 # i % 43 51
(18.82+1.46 )% .(18.91 +2.21 )%, B & & T
SNC ZHA9( 0.61 =£1.06 )% ( ¥4 P <0.01 ), # siRNA
CD31 #H 5 siRNA CD31-FAM 4 1% R G ¢E
X(P>0.05),
2.3  siRNA CD31 #f EOMA %7 f6 % PECAM-I.
VEGF %3k 493

RT-PCR & Western blotting il 2% 5:( & 2.3,
4.5) 7R, siRNA CD31 F#fK T EOMA 41 i H i
PECAM-1 mRNA 5 HRBKF-, VEGF HimRNA
HEAMFER K WBEE PECAM-1 2351 V81
T F. # siRNA CD31 41 .siRNA CD31-FAM 4 (¥
PECAM-1 .VEGF mRNA 58 Rk RQ HIAMK T
SNC £ fil s (XTI ZH( 38 P <0.01 ), fH#R siRNA
CD31 #15 siRNA CD31-FAM £ [i] .SNC 2 5725 |
SR PECAM-1 1 VEGF # mRNA 57 13k

255 g 2EmE (P >0.05 ),

%1 siRNA CD31 53l
Tab. 1 siRNA CD31 sequences

siRNA Sequence( 5’ to 3")
CD31 s CAGAUACUCUAGAACGG
CD31 as UUCCGUUCUAGAGUAUCUG
CD31 s CAGAUACUCUAGAACGG

CD31 as-FAM  UUCCGUUCUAGAGUAUCUG-FAM
SNC s UUCUCCGAACGUGUCACGUTT
SNC as ACGUGACACGUUCGGAGAATT

siRNA: Small interfering RNA; CD31: Namly PECAM-1, plate-
let endothelial cell adhesion molecule 1;FAM: 3’-fluorescence
labeling; SNC: Stable negative control; underline: 2'-O-methyl

modification;s: Sense;as: Anti-sense

%2 RT-PCR K5 #1575
Tab. 2 Primer sequences for RT-PCR

Primer Sequence( 5" to 3" )
PECAM-1 s TCCAGGCCAGCTGCTCCACTT
PECAM-1 as GCCTTCCGTTCTCTTGGTGAGGC

VEGF s CAATGACCCCTTCATTGACC

VEGF as GACAAGCTTCCCGTTCTCAG

GAPDH s AACTTTGGCATTGTGGAAGG
GAPDH as GGATGCAGGGATGATGTTCT

PECAM-1 : Platelet endothelial cell adhesion molecule 1;VEGF :

Vascular endothelial cell growth factor;s: Sense;as: Anti-sense

3 3t it

TE AN A N 1R 78 5 TME % 80H154 , L TME
HH I A A P R Ay L e £ 25 R
WA Iob e (B AR 78 . SIRNA RT3 258 I 2R A
F PRI S A JE PR YA YT, siRNA (1) 27-0-H 38 &
AT R SIRNA PR v, BB 7 g iR/ A
siRNA 2R 1A RE A 20 b 5% 4y H s 410 i i D1 2R 4 2
RO RFSE O IESE, Bt PECAM-1 0 # vl 41 4kl R
Il fiR9EE AS49 AL AR 345 . PECAM-1 i &4~
HAESH SRR IR ("7, alal i S R s
ST AR TS . VEGE 5 TME AL
I I BT AN BRI T AR S 20
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siRNA CD31 T~ EOMA 4@+ #) PECAM-1 1 VEGF mRNA HJ5Ri%
siRNA CD31 transfection downregulated the expressions of PECAM-1 and VEGF mRNA in EOMA cells

M: Maker;1: Naked siRNA CD31; 2: siRNA CD31-FAM; 3: SNC; 4: Control
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B3 siRNA CD31 T EOMA ZHfish PECAM-1

mRNA I FRiLFHH#H VEGF mRNA HIE mEEWL
Fig.3 siRNA CD31 downregulated the expression of
PECAM-ImRNA with simultaneous
changes of VEGF mRNA in EOMA cells
I: Naked siRNA®”'; 2: FAM-siRNA®”"; 3: SNC: 4: Cul
**P < 0.01 vs SNC or Cirl

—PECAM-1

—VEGF

—GAPDH

4 siRNA CD31 T EOMA 4+ &Y
PECAM-1 #1 VEGF EAKRIX
Fig. 4 siRNA CD31 transfection downregulated
the expression of PECAM-1and VEGF
protein in EOMA cells
1: Naked siRNA CD31; 2: siRNA CD31-FAM;

3: SNC;4: Ctrl
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RQ of PECAM | and VEGF mRNA

5 siRNA CD31 Tif§ EOMA 4iffish PECAM-1 EHH)
RixFHH#E VEGF FAMRBIEZETL
Fig.5 siRNA CD31 downregulated the expression
of PECAM-1 protein with simultaneous
change of VEGFin EOMA cells
1: Naked siRNA®™'; 2. FAM-siRNA“™'; 3: SNC: 4: Cul

** P <0.01 vs SNC or Ctrl

AR FH 27-0-H1 3 siRNA-FH 85 11§ A 75T
2 EOMA 40 Jid v () PECAM-1 , 3% 5 0L N K2 40 ity
PECAM-1 Xt VEGF F%ik W52 W, AW 5% o 1 #
siRNA CD31-ig 1A &2 & ¥ Fl FAM 92564510 1Y
siRNA CD31-R R E & W 3A b % 4 T EOMA
4if, FiH T PECAM-I mRNA F17& 1919 335K F,
JEHNH EOMA ARG 5E . BT 4 KW ,2'-0-H
FABM 1 siRNA CD31-FH & ¥ 5 5 44 7T A5 %% Ut 2R
EOMA 41 i s PECAM-1 /335, FAM % YE 5 A
SR siRNA CD31 JLER EOMA 40 il b PECAM-1 )
YEFH ,siRNA CD31 AT H EOMA Y 40 i 85 . 5256
gL E], siRNA CD31 JLEREOMA ™ PECAM-1 JE[H
FEMEEE, FE T VEGF mRNA FiZE %Rk, 45
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R, EOMA H i PECAM-1 B G 475 VEGF & %
fVEH] . PECAM-I W38 5 #4035 MAPK/ERKs ™' | PI-
3K VO SR AR N K 1 HAE 5 F IR T MAPK/
ERKs' ' PL3K 22 411 g N 15 5 i 48 7T ) 5 %5
VEGF W& SR, HIt, PECAM-1 7] g3l i ¥4
T FUFAE S5 F WY VEGF 3%, 1 VEGF 1)
TEPES TME A i 5 19 28 B UIAR G . k4 DL 1
VHE  HEWTPECAMA W IIEE I vl B85 PECAM-1 {5
SHEE VEGF HITEEA X .

Zi b RBFITIESE T siRNA CD31-BHE TR fi
TR AW T A R ER I PR A0 i v Y R
PECAM-1, Utk PECAM-1 J&N (350 R VEGF
(26 35 K S F 4 ) EOMA (458 5 3 XF T PECAM-1
V¥ VEGF Fik ) BRI (5 5542, siRNA CD31-
BH 5 i o A 526 W e A PR 08 00 S HL 3 —F BIL
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