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Abstract

e AIM. To explore the expression and significance of
cysteine - rich 61 ( CCN1/Cyr61) in oxygen - induced
retinal neovascularization (RNV) of mice and study the
inhibition effect of CCN1 specific siRNA on RNV.

¢ METHODS: Two hundred healthy C57BL/6J mice were
chosen and randomly divided into control group,
hyperxia group, hyperxia control group and CCNi1
treated group, with 50 mice in each group. The hyperxia
control group was treated with vector plasmids by
intravitreal injection. The CCN1 treated group received
CCN1 siRNA recombinant plasmids by intravitreal
injection. Adenosine diphosphate-ase (ADPase) stained
retina flat- mounts was performed to assess the retinal
vascular profiles, HE staining was applied to count the
number of vascular endothelial cell nuclei breaking
through the internal limiting membrane, protein and
mRNA level expression of CCN1 were measured by
immunohistochemistry, Western blot and RT-PCR.

¢ RESULTS: There were large nonperfusion area and a
large number of vascular endothelial cell nuclei breaking
through the internal limiting membrane (25.25z+1. 26;
23.12+ 1. 16) in the hyperxia group and the hyperxia
control group. Regions of nonperfusion and vascular
endothelial cell nuclei (8.47+1.15) were decreased in the
CCN1 treated group compared to the hyperxia group and
the hyperxia control group. Compared with the control
group, there were high protein and mRNA expression of
CCN1 in the hyperxia group and the hyperxia control
group. The expression of CCN1 protein and mRNA were
decreased in the CCN1 treated group compared with the
hyperxia group and hyperxia control group (all P<0.05).
¢ CONCLUSION: The abnormal expression of CCN1 has
close relation with RNV. The development of RNV can be
markedly inhibited by RNA interference targeting CCN1,
which, we believe, will provide new molecular targets
and a rationale for clinical developing new strategy for
ROP therapy.
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BHE 50 &R R E A 61 (CCNL/Cyiol ) 1R A A S
IS SR IR B HT A 1ML %8 ( retinal neovascularization, RNV) i
238 B i X RV R SRR CCNT XF RNV T B AG
HIFER

F5ik B C57BL/6T /NEL 200 H, BEAIL 4y % BB 2H v 4R
2H R R R AT CONT IRYT A, 245 50 H, w4
HEZH A CONT IR 20 53 0 3 B A4 s P9 3 5 25 28 4R o s
CCN1 siRNA FEiE 0k ADP il 200 [0 JIE 40 - 08 25 300 ) s
AT HE G 015028 i 40 90 A P 5L B A5 A= 1l 4 Y
J2 AN MOAZ B, G s 2 2R Ak 2%  Western blot A1 RT-PCR ¥
Kol CCN1 25 1 M mRNA BYF2351H 0 .

SER . i S AL AN g SO R AR P T DL R R I A XA
TR G A PN R BT A A TN R A A% (25.25+1. 26
A~523.12£1.16 4~) , CONT Jf57 2468 v S AL A i 400 B
20 B TR T DX RORT A I A P R AR AR (8. 47 1. 15 1Y)
AR/ e S A e AR B A ekt BR AL AH HE , CONT 2
A mRNA 235 i 85 CON1 I8 T B A A &
SN BB ZH B 3508, A i R L (45 P<0.05)
5 . CCN1 By 5% RIBTTHEH RNV B U UIAH G Fe 57
PRI CCN1 BEAE 2 & RNV B9TE 1, N T B YA 7
ROP $HEH7 0 % Boxd o

SRR < AL IO BT A A E A MR &R R 1 61, RNA T
o3 7 LA I LS AR
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CCN1 W HP s &2 MR 1 61 (cysteine—rich 61,
Cyr61) f& CON A ZIESE — D POE R LR, B e — b
AR A PR 7385 7 A 1Y 2 D 2R 110 1D 22 0 B A 5
Yy, AE T EZRALEE ' . CON1 FEIRIG & B hilt
e HEAN MG T AERR L BUE R S R ] (R
KRR AR B I sk, G 0T B B
VAL 2 44 L 286 B R 00 T LR CCNL [ B R o, B A ELAE
FF=AR S CONL SR ES R o B4R
IS LR WA 30, DA T £ 4 240 B 1] % 66 B 55 A7 0%
Z: AR 15 A 2253 ZE RIS B U8 1T
B, EHTAFSE & B, CONT 7E Z2Fh s (1 & 9 vh i 2 T
BERVE T R EEHLHIAE T2 v o4 I 4 A A= i, 3 Ak
W5 L W], CON1 By 2 3K 5 I g 09 8 P R 5 F 93 ) AH
ST AR T A A A 1 A e AR S R
PO, (BA 5 CONT A IR0 3T A= 185 1 o 4 £
H, BRTBFFEE b8 /D A S g i 4 5 /) B 7 1Y
By LA W BRI AR ( retinopathy of prematurity, ROP) zfi4)
BEAL WL %€ CCON1 76 L HL B 7 A= il 45 ( retinal
neovascularization, RNV ) %) 38 35 15 I, 48 0 ¢ 55 ME 300
CCN1 X RNV JEE 7R T, o 85 #1677 ROP $2 44
R
1 AT %
1188 BRI 7d A{ERE CS7BL/6) T T 2%/ B 200
H A BB B I Bt BE B S e sh g o R,
7. ADP [ i B 3€ [# Sigma N, BHE TR AR
( Lipofectamine™ 2000, LF2000 ) ) [ Invitrogen 72\ 7l
CCNI ,,siRNA JFRL( ¥ GenePharma ) 2N F] & . 1E X
5 5°~-GCA AGA AAU GCA GCA AGA CCA TT-3",Jx X5k
5’-UGG UCU UGC UGC AUU UCU UGC TT-3"; fdi A
CCN1 Z 5 BEHT A [ 925 Abcam 23] ; PCR X7 & 11
Fl HA TaKaRa ZE9) T R4 FR2A ] PCR 514 b0t
BRI EAA RS F A 8 SABC U &0 H i+
A=Y TR T,
1.2 7k
1.2.1 KWW S ERERFERE RIS FRE
ANERGT Xk BREHL g AU 00 B2 AT CONL JRYT 4,
B 50 K Sede B oox 3h Ak A A AR N R
FAERA AR IO T B LKW FHEE ).
3T/ B AR O ET 1d (BRI 11d) BEAT BE R #E gy T
FAREMEE T, HMAEES 0. Smm 42 40° il A%
33G BF Sk A B T 9 &% R Tl BORE - g PR TR &
(1L 500ng/wl. CCN1siRNA; 1pl Lipofectamine™ 2000 )
TEA CON1 IRTT 4 /)N BRI B R i 7 [ Iy 480 B2 1
S BAR PR AR BT AIR B4 . TR S B Wl 4046, 1d
Je (RS 12d) BT RS . e g Jm LA/ N BROLER IR ¥ &
IO, X B A /N AR O B A2 IR
YRR SEE IR A MR R AR AT AT b 8, DU 20 53590 T 17d 4k 3E
ivg 7
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1.2.2 ROP B BT = Smith 25 Ay )5 1k,
B EUE 7d BfEERE C57BL/6J W i PN RS i LA B — i
BT RN 75% +2% 0% A BE IS 25 25 1, I S04SC W I
FRE AR NARE,, Ira shEFE iR 23°C2°C , &
b 2d Bl BE R, 2= SR H OB AT BE B O BE A 30N
12h/12h, TERCR B R S% 5d J [l ) 1E 3 28 S R8s
W SR, X IR RS R T IR R S RO R R IR
1.2.3 MEBEGEHFNEAMBELERS WM PEH R
(ADP Jiggl 234k 22 3k ) P4 4 BOUB A= 10 1, F BUS
17d 4bFE, SEATOLI AR F , AU 0 00058 % 7 B 34
BN, 10% KA & (0. 3mL/100g) M6 I BRIEE, 220
FEWET 4% 2B W E VR IR 2 Smin , 7 BI R BR AR Bk | [ 2,
FBRARATYY, SE R U B AL B 2L, SR 0 A I BTk S
RVIFF 4 ~5 ], 2l Bk W W s Rt
2 R N LB IR

1.2.4 HEBITHRBEAMBEANFRBEOFEDE A K
MPpaizE WA Y] R (HE G2 a3k ) - DU 20 45 BUT
AR 10 J TR 17d ABFE, FEBRIRER | &%, /F 6pum J&
ML Y] b, A HERERE 10 B VR4 150 A i HE Je (o,
BEHL BUS 220627 s 3 F 5l 2 W A0 IR0 I Py A i 1) 3
A IMLAE PN B AR AZ R, TR AS Y R A A BT S
B B R R A0 A%, AN 38 B B A s ) HoA 5
PN SR TGI8 A LA P9 R AR

1.2.5 RE A AL CCN1 PRI 4R R 4 S 28
B VO & BRI 10 SRR & YL 6] B #bE 55
EIAEMREA-AEYEE A Y (SABC) %17 CCN1 %7
AL A, DL PBS AU —PiAE R X i), =2
FEREFE M (DAB) L6, CCNT 223K A4 BH 1 40 i g 240 it 2%
SMIAZ N IR B B ARAE R, R AT RSk U R
BEML3E HL 5 A A % 22 0 = A 0 BF (400 £%5), R H
MetaMorph/ Evolution MP5. 0/BX51 AT K BE I, 5 5
7 H A 40 B %) R 23 %% B (B ( Intergrated OD) , HUH S
YHEVE R 53 Hahs .

1.2.6 Western blot #&ill CCN1 EHEIFRIE M IUAH+
A BEHLIMEL RIS 17d /DB 15 FURRIRALBE S | e B/ B
DR 2 21, e BRI S i R B M B B, DA 1010
A i A 2L 2% v (2mmol/L EDTA , 10mmol/L EGTA ,
4g/1 NaF ,20mmol/L Tris—HCl,pH=7.5) , 23 L 513 ,
4°C 17000r/min 50> Th, B IR0 2 8 1 & i, fRE
s VARG [RI VA B8 I AR i G2 v, 75/ L+ b BB R
il — B TR U T 5 B2 ( SDS—PAGE ) Ha, Uk 4% B 22 21 4 X it
b AR R B AR 10 A i a8 SR R TR RO
BEMEY, R B-actin fE NS, 458 Chemi
Imager 5500 V2.03 E1% 53 2 S 47 34, Fluor Chen
2.0 BAHATHEASOCE R (IDV) 08T,

1.2.7 RT-PCR #ill CCN1 mRNA #3&kix M pugih
A BEPLIME RS 17d ZNER 15 HORRERARSE 5, N B
DR R 2EL 2, 4 a7 G idd B A B RO I IS 5 RNA . CCN1
514 741 F: 5~ AGACCCTGTGAATATAACTCCA -3°,
R: 5= AATTGCGATTAACTCATTGTTT -3, 4/ 47=4) 4 300bp
B-actin WINZ MR BIWF . F.5 *~GAGAGGGAAATCG
TGCGTGA-3 *,R: 5'~GCCTAGAAGCATTTGCGGTG-3",¥"
) 518bp, WL Sk F. FHA 95°C 30s, =ik,
95°C 5s,60°C 315,50 MEH, KH B-actin fE NS,
CCN1 mRNA B XI5 5 R SL i 2 H 19 38 Rk 5 &
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3 GREALK 17&11\%{%541@5%* CCN1 EHAKIFKIX (%400, #5 R :50um)

Jrd,

Kb BELEL AR A5 880, B 272 2B, 1 A Act = (et SEH 4 H R 3L
Kl —ct LK NS ) - (et FHIRZ H AYFEH —ct XTIRZHINS) |
it 2F o0 By . R ) SPSS 13. 0 B4 R 4T Ge 125 4y
BT o A B I B e hn fE 22 (x £5) Fo, 2 1) 22 5 JH B
HZE T Z 55 M (one—way ANOVA) &I, B B4 b % % A
LSD—¢ ¥EKG T . Lk P<0.05 WESAH G F5E X,
2R
21 IMBEFEMERS XTI P17 /) R AN W 5 i 4
FEAC R, F A S A R I A 1 O R SR 48 50 4y
A EREOHL, 20 =2 R, T 28 00 D I ] 2 35, A Lo 24 1
EILHL(ETA) o e 4 2 A 0 IR P17 /D BB
H 14 A0 D 7 I il Rk A R R e X,
A% [0 ol (1K= 915 A |5 b = o | K= o L DN o =
L, TER T IEH (B IR B 2 % 254, T HL & 31 76 40 i
BRI ZHZE (K 1B,C) . CCNI1 JRYT4 P17 /NI S
e BRI R SN IR 2 R 25 ] T G 3 DX B S o/ | i R
i SANHLI SRz A 145 A s (] 1D)
22 FEMERN EMMAZITE X HAHL Y /R0
381 2 Al ORI B Py SR BB %) L PN B A LA, P38 AN T
5.35+1. 78 AN (FEI 2A) 5 T iy 4 2L 0 e 4 6] 26 D) ] O, 1)
TRk A R O B PR A B %) XA P B A LA, ST 2 R U 1
S 25.25+1.26 4~ (1K 2B) ,23.12+1. 16 4~ (& 2C) ;
CCN1 YA 2R3 e A8 20 R e S0 LA 19 i A I 387 P9 B 4l
A B s EE R 8. 471,15 AN (K 2D) , £ R A 5
P X (1=7.56, 1=7.53, ¥ P<0.05)
2.3 fiMERZAL CCN1 EEEHHIRIE XTI ML CCN1

A: XTHRA BSR4 C A% BR4L ;D CCNT 3R

E R, EEEM T AT A2 AN MIRZE
(FE3A) ;i AR s B R ek ol Eom pHME B2
FENLF AT HHLZE AR Z S DR JZ 015 8 400 I i
N LI B AR % (18 3B, C) 3 CONT BT 43 s | a3
IRIH RIS, FE N T A E RN AIRZ (F 3D) .
2.4 I M BEAL CCN1 EARRIATH  Western blot £
T2 /N ERALI B CONT B 3238 (&1 4,5) , & dlml 25 57
B2 m L (F=2456.010,P<0.05) , %] HEZH 30 [ Jist o
FAHES ) CCNT 85 3R IK T /5 S AL RN /& 00 IR 3R 3k
B I, SR 22 5 A SR E L (P<0.05)
e R ALRT i A R A He A, 5 R R GE T 2F 78 L (P>0.05)
CCNLIRIT I B H R IR T, 2R A5 12¢ 2 X (P<
0.05) , IWHIBCFE N S51.11% .,
2.5 M MEEZHZ CCN1 mRNA BIRiEZT/  RT-PCR £
/N AL B CCNT mRNA ik, 25 40 22 A St 24
X (F=168.705, P<0.05) . F#HMMAIEH CCNI mRNA
FRIMIK, R AL A N R ek B, 5 0E R LA b2
SR FREL(P<0.05) & A2 FE AN IR T,
E BTG X (P>0.05), CCN1 JRI7H B H 3=
KT, ZR AT E L (P<0.05), 7l 5 % H
38.23% , LK 6,
3 itit

LI T A LA P s, R LR I B A 3
AR PR R DO 3 8 AR T e e ik L 2 2 2 22 1 B0R M
AR , & F1A) s FE e e gl 7 S ot e A 2R A A T, AR
Do i 2L 40 R i 22 R O A A R IR R, S BOR AR L B
B0 AR A B A FALEITAS i A
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4  Western blot #&ill 17d /NRALMEH CCN1 EHHIERIE
A XTHRAL; B A4 C S AT HRAL ;D CCN1 JR97 4,

1.0 = CCN1

0.9
0.8
Pl
® 0.7
& 06
z
q 0.5
¥ 0.4
o3
0.2
041 j
0.0

N

pagic:| mAA =4 CONLRITA
5 #HRERER17d /MEAME CCN1 EAMETFRILFR,
12 « CONLAH X5
10
® 8
=<
£
&
= 4r
3
0 . .

x4 FR4 R4 CoNLIT4l
B 6 RT-PCR # /MR 4 M & CCN1mRNA #8 3t & %
B8R,

CCON FJG s — 2 3 I MW B 11, 5 200 i o0 56 o A B
Ve, AT AR 2 Rl MY Fn g fE R 17, (R b 2 iy 34k
T AR s TR e AT B A I8 TR A, s 2 4 B 5 %
DA R £ 2 A5 A5 T S 2 R A R AR RS
B, CON1 1E SRR BERE AL bR B LA B HR P iy
IR A L g B R R R A SR

AN SE G A 5 2H Ak YL {4 Western blot 1 RT-PCR 4%
Won, BT, & A/ R B B CeNT & [
mRNA [} 355 1E 5 4 AH e BB B, 5B CCNT 5/
RNV (TR 8 DA 56 . T 5 SR FH B8 Fb i 41 il CCN1
Bk JE W REAS L B I H RNV JERLH H AW A S0k
AT S/ N R TG RS2 50, i PR BRI ZE CONT = 3
TR TG e R I 8, FR AT T PR AE /DN B R S8R A 1d 753 CCN1
SIRNA' WFFE 4 R % B, 7% 4% CCN1 siRNA J&,CCN1 A
T 2 58 v A ZH R e AR R B A e s, JEE T XA i ek o
A M S AS B 5k a2 B AR I AE A BH S gk 2D, CCNT
B M mRNA B R IKKF 53 T, B H 500 & 1 X
WA, 2 RAGIEE N, XIES2E R T )7
IEMA T CCON1 /N BEFHME RNA XF RNV A /E 3t
B CCN1 siRNA R LU CCNIT A9 335, HARRESE 2],
AIfES RO E A L (1) RNV BB AL S CONL A
K W HHA S A, (2) HEMFTRES THEURLIY
FEIRFMAT K AN R AR, LA e RO R TR] Bt
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it SRR S AN Rl AR A F Qe 3R, (3) ATRE S
R A &, CCNT siRNA 71 2 3 /N A 214 5500 6
RNV (45 R nl g2 A B I 9 I 4 3 R
SRR

SRR R T CON1 25 1 40 0 JIE53 A 1 A8 A9 26
AN D0 B3I A 1 A8 T ORI 58 b 4% — @ AR T R T —
AR I JBE 8T A LA 69 BE AR AL, CONT /A Be
THUE RNA i B 4A07 = (19 RNV 340 il 2508 K nl fig
FAORILTR , S de 283 P Bl REE IR YT ROP AT R T I SLHY
PRGNS EALRL
S 3Lk
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