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1k 96 RURFEE RS 7 H ik CSTBL/6J %y B, I JH Bl AL 2L 7 3¢ ik BE AL 43 o0 1E % X BR4H L 05 5 A0 I I g A8
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(Erk) 2 A C(PKC) DA A A B(AkD) 556 B mE 2k, &R OB A SR pF 54
7R, VEGF+FGF2+RC28-El 4| ,VEGF+FGF2+RC28-E2 4 . VEGF + FGF2 + conbercept 2 #l VEGF +FGF2 +FGF
trap 2H Hf BI04 K BE 9 T2 43 X8k B S 8] 2 T VEGF+FGF2 4, 25 R 1 F 5 it 2% 3% X (¥ P<0.001)
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VEGF+FGF2+conbercept 21 il VEGF+FGF2+FGF trap 41,25 % ¥4 53122 & X (¥ P<0.001), OIR 44 %I %t 18
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[ Abstract] Objective To compare the pharmacodynamics between different batches of recombinant decoy
receptor innovative drug RC28-E1 and RC28-E2 in retinal angiogenesis and neovascularization, and analyze its
mechanism. Methods Sixty postnatal Day 4 (P4) C57BL/6J mice were randomly divided into normal control
group, vascular endothelial growth factor ( VEGF') +fibroblast growth factor 2 ( FGF2) group, VEGF+FGF2+RC28-E1
group, VEGF+FGF2+RC28-E2 group, VEGF+FGF2+conbercept group and VEGF+FGF2+FGF trap group by using a
random number table, with 10 mice in each group. The mouse retinal explant culture system was established, and
stimulated with the corresponding factors and drugs prepared in the starving culture media. The normal controls were
treated with the starving media. Then the retinal explants were stained with Isolectin B4 and imaged. The number of
filopodia per vascular length was quantified. In addition, ninety-six P7 C57BL/6] mice were randomly divided into
normal control group,oxygen-induced retinopathy ( OIR) model control group, OIR+RC28-E1 group, OIR +RC28-E2
group, OIR +conbercept group and OIR+FGF trap group by using a random number table,with 16 mice in each group.
The normal controls were raised under normoxia for 10 days,and the rest of the groups were raised under hyperoxia for
5 days, then returned to normoxia for another 5 days. On P17 ,the retinas were isolated and stained with Isolectin B4.
The stained retinas were mounted on the slides and photographed. The relative vessel obliteration and
neovascularization in retina were analyzed with computer software. Then the protein levels of VEGF and FGF2 were
examined by Western blot in the retinas of each group in the OIR experiment. Finally,in the RF/6A cells stimulated
with VEGF and FGF2 ,the activities of the signaling pathways, including MEK-extracellular regulated protein kinases
(Erk), protein kinase C ( PKC) and protein kinase B ( Akt) pathways, were examined by Western blot. All
experimental procedures were evaluated and approved by the Institutional Animal Care and Use Committee of Tianjin
Medical University ( SYXK 2009-0001) ,and were in accordance with the ARVO Statement for the Use of Animals in
Ophthalmic and Vision Research.  Results The results of retinal explant cultures showed that the numbers of
filopodia per vascular length in VEGF+FGF2 +RC28-E1, VEGF + FGF2 + RC28-E2 , VEGF + FGF2 + conbercept, and
VEGF+FGF2+FGF trap groups were all significantly less than that in the VEGF+FGF2 group (all at P < 0.001).
The filopodia number in retinal vascular front in RC28-E1 group was similar to that in the RC28-E2 group (P =
0. 15) ,whereas the filopodia numbers in both groups were significantly decreased as compared to those in VEGF +
FGF2+conbercept group and VEGF+FGF2+FGF trap group (all at P<0.001). The results from the OIR mouse model
showed that the relative vessel obliteration area in OIR model control group was dramatically higher than those in the
drug intervention groups (all at P<0. 05). There was no statistical significance in the relative vessel obliteration area
between OIR+RC28-E1 group and OIR+RC28-E2 group (P =0.17), while the obliteration areas in both RC28-E-
intervened groups were significantly lower than those in the OIR+conbercept group and OIR+FGF trap group (all at
P<0.05). The relative neovascular pixels in the intervention groups were significantly lower than those in the OIR
model control group (all at P<0.001). The neovascular pixels in OIR+RC28-E1 group were significantly lower than
those in VEGF+FGF2+conbercept group and VEGF+FGF2 +FGF trap group ( both at P<0.05) , but comparable to
those in OIR +RC28-E2 group (P =0.39). Western blot result showed that, the protein expression of VEGF and
FGF2 in the OIR mouse retinas were significantly upregulated compared to those in the normal ones ( both at P<
0.001). The upregulation of both genes were normalized by both RC28-E1 and RC28-E2. In addition, the stimulation
of VEGF and FGF2 induced an enhanced activity in MEK-Erk pathway in RF/6A cells, whereas RC28-E1 inhibited
the overactivation.  Conclusions RC28-El and RC28-E2 both can inhibit angiogenesis in the retinal explants
isolated from neonatal mice;they also reduce vessel obliteration and mitigate neovascularization in the OIR mouse
model. Therefore, the pharmacology batch and pilot test batch of RC28-E have similar efficacies and reliable stability,
and are superior in the anti-angiogenic and anti-neovascular efficacy to the currently clinically available drugs
conbercept and FGF trap. RC28-E1 may suppress pathological neovascularization through inhibiting the overactivation
of MEK-Erk pathway in retinal vascular endothelial cells.

[ Key words] Retinal neovascularization; Decoy receptor; Basic fibroblast growth factor; Vascular
endothelial growth factor; Recombinant protein drugs
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J2 A= K A F (vascular endothelial growth factor, VEGF)
U259, a0 7R Bk B 4T (ranibizumab ) | £ B T U 19 JiE
A A 2R B — 2 2RI PR R T R 2y B
H— o B FH XU VEGF 25 W) A8 [N 5 sl 7 i ] — Bt
I E) IS, 1 L2 )7 80T BRI 0, 3 2 A1 B0 TT RE 43
I 5 3 RS P T A I A AR R I A AR L R 2
REVERIG 261, DL K 25 W 9 T A 60 R eF 4
A A= K [ T 2 (fibroblast growth factor 2, FGF2) gt
I P R AN MR 3 e TR A ST A 1 TR 2
RUBE PRI R BB A, DL K 4 % AH 5GP o 3028 1 /) BRUASE
RUh, 3R] R IS FOF2 23k 3% L s A 7 L
PR 58 5 A2 1) Bl A A 45 S B IR B A% (oxygen-
induced retinopathy, OIR ) /N AR B H | FHHT VEGF [ 4%
BRI FCAR B2l 5T VEGE W] 5152 FCF2 ARk b
PN S A RN ST F W, FGF2 A {H A] LI A2 i L 9
1ML %5 P B 40 B 43 3 VEGF, ifii HL AT 5 VEGF B [ /&
FT A R A s A . R, RE RIS BT VEGE
I FGF2 #8510, I H A 3 W B 938 B 25 1 T BEX X 3
T A LA PR IR RSO A EAE R T IROCR . RE Y
M5 (&) A RA A IR HEA 8 3 83H A8 8
T H 4 5 1 R 32 /K RC28-E fiE [ I LA & 2% ) 45 5
VEGF #1 FGF2, T H. 2 2 4 T {0 A7 5 g P 40 1K
Fab Bt#y ranibizumab , HA7 G848 5B 4F 1 F0AHL K9 58 21
M5 A W RE . F 52 b BF ST R W] RC28-E fiE A AL
O NS 85 T P Bz A0 e Y 8 A RO A% DL e OTR /)N B
A rh g A IR BT AR I AR AR R, ROCR A T S AT
VEGF-A [f) VEGF-Trap X} B &% "™ o 53 41, 25 B AL v 11y
RC28-E1 1Y 245 502 W 58 © 12 B BR i K B AT OTR /)y Bl
BEAY o AT JFIE S T BUSOR R4, o 15 Zeili IR ik
B2, Aw IR T iy RC28-E2 254, A
WFFEAUALE AR S 40 26 /)y RO 19 58 20 2R B 55 3 4 & LA %
OTR /)N BB RS o, LI R b 2 A 1Y [ 25 24 49 B A v
(conbercept, REHF F 454 VEGF-A \VEGF-B . VEGF-C
MG & A4 K B/ F) 1 FGF wap ( B8 ¢ 5 M 45 &
FGF2) 7 S % B8 dh, ok A ] 4 ¥k 9 RC28-E1 &
RC28-E2 JEAT 25 85 LL B AT 58, 9 RC28-E 1Y J5 22 il R
U P LAl PR R RC28-E 4t i A8 AF iy 73 1~ HL il
Shy 3 0 5T A A AR R Y T T B A R B

1 #R57FE

L1
1.1.1 segzh¥) 60 R MK 4 H ik

(P4) C57BL/6J %y f B A LB B (AL 5T 4 3 1) 4 52 36
P HARA PR 7)), I Bl AL K7 295 4 3L SR BE AL

43 1E ¥ %} B4 \VEGF+FGF2 4] \VEGF+FGF2+RC28-
El 244 . VEGF + FGF2 + RC28-E2 4{ . VEGF + FGF2 +
conbercept 44 il VEGF+FGF2+FGF trap 2 ,&4H 10 H
T3 HL 96 g HEE T L PT CSTBL/6J &)y B K% A I 1
B (Ao 4 ) A S I S ) BR A R 2 7)), BT BB AL
BFF B BE ML 4y 0 IE F X BR 41, OIR A58 7 X B 41 |
OIR+RC28-E1 2 , OIR + RC28-E2 4 | OIR + conbercept
4 \OIR+FGF trap 20,54 16 2, Fr Ay 52 55 3 ) 1 44
VERURE B 28 R B2 ) R 2 Bl W 18 P 2 B 2 W 41 (e v
5 :SYXK 2009-0001) , 3 HAF A& ARVO A LR E 5 M
e BRI Sl 8 AR DGR E
1.1.2 FZ0 X4 DMEM 41 g 1% %7 3 . RPMI-
1640 41 Jifd £ 37 & (36 [H Gibeo 24 H]) 5 it 2F ML ( fetal
bovine serum, FBS) | % R i % R A4 AWM (L H
Gibco /2 7)) ; VEGF .FGF2 KT (£ [E BD A H]) ; Alexa
488 Fric 1Y isolectin-B4 ( 5 [ Thermo Fisher Scientific
N s R F (3 E Vector Laboratories 23 ] ) ; RIPA
PR SR R TR BCA & N & L 3 B
AR (At HE o 4028 W) ) 5 2H 2L 8E 37 21 i3 I A 1R
VEGF Z 4t (3¢ [H Millipore 28 7)) ; S FGF2 241 . %
IR 40 8 F 3 C (protein kinase C,PKC) B ZHT . i
I8 47 PKCy ZH1  HRP $5id F40 % i . HRP Frid
FHU P (L E Abcam 23 F]) 5 G I8 85 B 16 40 i ST
& A M B (extracellular regulated protein kinases,
Erk)1/2 B4 BOUE 40 Erkl/2 Byt S sk m b &
F ¥ B ( protein kinase B, Akt) B Ao 4#f Akt B
P HIRBERR L PKCa/B Il Z 0 SR I BEIR 1k PKCy £
PRI AT PKCa 247 8 GAPDH Bigi (3£ & CST
A B B-UE E Pt (£ E BD AF]). HAZ
35 mmé £ I ML ( 3 E Corning /A 7)) 5 240 il B FE 44
(H A Sanyo 24 7)) 5 9806 2 W% ( H A Olympus 24
Al) s PR ( HA OPTON 22 w]) 5 CY-12C £
A CHT VLA I R A 0 A T ) s UVP 20635 iR &2
Ge(£E UVP A H) .
1.2 Jik
L2010 (RAMHAE /IS BRI 520 2 Je 355 9% R & 1 2
AR SCHR[22-23 T 19 07 125, o L 29U 37 21 38 i A
LA 35 mm AR IR M AR BT RO IA T ml
FE 4K IR 3 (DMEM + K B3 5 10%  FBS + 45 2 Bt i +
THER R ) AW, 7E 37 C (A% 5% CO, 1Y
KTV K4 B FL BRI A VK 3 min, R
Jei W ST, 47 BOOCI IR 2R o 78 TR B 3 BE 1 8 85 58 B 1Y
PP REE, 55 8% =P B 5 b, T A0 MR T 4k i LR
i AN G L A ¢ R TR |
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100 wl58 42 35 55 55, By 1k 0 190 JI5E 4 2 e 3 1o 1 1, 7K
B IR WD AR AE KA 2 b, SRS 0 2
1.2.2 OIR /NRAB AL S BSCHR[24 ] /9 O
% OIR M7 X} BE 4 . OIR+RC28-E1 4 ,OIR +RC28-
E2 24 .OIR +conbercept 20 Fl OIR+FGF trap ZH 1) P7 %)
SRR T AARFR 3 (75 £2) %o S8R 4 PS80 Hh AR 57
A 16 H A 12 /N g I SR B B, 45 24 /NI T
G OB, B B B 4l BUTE R SR B R T AR R
5 dJE, T P12 i, T AR B N SR 5 do IEE X
HRALINAE A8 T 1 5% 10 d
1.2.3 WM A N A 1G58 50 dl AN
JRE L AE A B AR L REZ6A T [ [ B 2 g St 7Y B 5 1)
PREZE 01 I () o RE/Z6A 41 £ & RPMI-
1640 15373 10% FBS 100 U/ml( B 5 Ba0 ) H X .
100 pg/mlf 75 2 LA K 2 mmol/L 23 & B i 1) 5¢ 4 K5 77
Hedr 78 37 °C 5% CO,.95% & 55 1F T 57 4
A A 90% FlG I LL 1 280 10 34640, 4 1 ~2 R e
BigR3E . ANMLL 1x10°/4L10 % BE e Fh T 6 FLAR P, 43
NIEH# X B4 VEGF +FGF2 41 | VEGF + FGF2 + RC28-
El 2 . VEGF + FGF2 + conbercept 2 #1 VEGF + FGF2 +
FGF trap ¢, f4 % 5 1l
1.2.4 25773k TERSMILIM B SV 5T, 20 5
%} VEGF+FGF2 2§ .VEGF+FGF2+RC28-E1 2 .VEGF+
FGF2 + RC28-E2 4 . VEGF + FGF2 + conbercept 4 Ffl
VEGF+FGF2 + FGF trap 21 il A 1 ml FJ YL b5 37 3%
(DMEM+3% FBS+45 2 I iz + 75 55 % 3R ) e 0 A0 AH I
HIBOR , Hod VEGF 5 1 wg/ml, FGF2 5 0. 875 pwg/ml,
RC28-E1, RC28-E2 . conbercept F1 FGF trap #J K
0. 08 g/ pul s [ 6 72 0 0 .41 250 B 2 7 0 - 100l A
O 18 0 AR BT L R R e

£ OIR AR /N A58 1, OIR+RC28-E1 41, OIR +
RC28-E2 2 ,OIR +conbercept 41 il OIR +FGF trap 2 />
SR 22 A MR B A Js T 5 1 ol AR 2594, HLvh RC28-EL
RC28-E2 ,conbercept, FGF trap BY 25 V& i 8 M 5 0
0.5 g/ wl; 1E 7 X B2 A1 OTR #5750 % BB 20 /N [ A7 BR 42
PO AR E A TS 1wl A B K

1E RF/6 A 41 s BF 5 v, 20 I F T 6 LA, 755 41 i
W BE S, FF A B DL 15 7% W (0. 5% FBS+RPMI-1640+7F
HER) i A 15 ~ 16 h, K5, 73 B X VEGF +
FGF2 24 . VEGF + FGF2 + RC28-E1 2 . VEGF + FGF2 +
conbercept ZH 1 VEGF+FGF2+FGF trap 4H i A F 41 ity
YUHR B F7 B BC B A9 A L ) W, LR VEGE
80 ng/ml, FGF2 % 70 ng/ml, RC28-E1 . conbercept F
FGF trap J24 0. 08 g/ wl, ) # 40 6 h,

1.2.5 QD CH AL I LM B2 28 7E
37 °C 5% CO, W46 3 4 h )5, FH B B ot 73 5
4% 22 B W e (LA IR & MR £ J5 MR 545 1 ml)
£ 37 C I E 40 min, AR5 2 4 Cid &b E . BIEN
TEGF i i 10% K& AL BE P17 1 OIR B¢ 1E # X IR
AL/ B FRBUIR ER , 78 4% 22 3 B RE b 25 i[5 2 40 min,
ZIE R IR BRI pH 7. 4 B W IR £ 2% v ( phosphate
buffer saline, PBS) 1 4 C{¢fF . TETF AR D E T H# &
SERM LI, JF T 4 CJH 4% 2 R W EE [ E %
1.2.6 Tsolectin B4 Jeft, Y H K 40 19 JlE 20 24 B sl 1L
W SEAR A pH 7.4 1) PBS Yk 2 i 5, & pH 6. 8
B PBS  Jii & 43 40 1% BSA FKFR 434 0. 5% Triton
X-1003 15 2 R TE 4 °C 2545 XL R a7 29 20 h,
M pH 6.8 19 PBS. 1% Triton X-100.0. 1 mmol/L
CaCl, 0. 1 mmol/L MgCl, .0. 1 mmol/L MnCl, 1] PBlec
SEwp P E e 3 i, A Alexa-488 Frir Isolectin B4
(1:500,PBlec Z& i i B8 ) 75 4 C & A T HEF 2920 h,
X R PO LA HEAT S . pH 7. 4 1 PBS VL 3 3 .
SR O 5 A bR A LS 20 M2 1) bV T B
b 14 DAPT B4 9O6 B B R & o

1.2.7 FOUERMBE T IoE R ROJ5 1R
6 AU AR R B0 SRR IR o X8 T 40 I i 41 41
e, 30 55 0 R B i 4 A9 100 4% B8 R, R CellSens
Standard {F , AR SCHR (22 [ 19773 , B AL TR
(18 A0 ) I 1t 6 o T 240 G 1 20 SCECH o X OIR /) )
AL 52, 15540 100 62 1 7 Fr) 40 % BB, OF BF S U A
PRy, 2 BESCHRL 25 ], SR ] CellSens Standard %%
40 e R o 5 T T DX o 4 A P IR A AR TR B R
MG SCHR [26 1 7977 %, i SWIFT-NV % B Image J 4%
14 B A T AR LA o R R B A AR R K o Bl il
TR ALRE ) 8y H 0 T DX A0 1 % o A8 % 5 JRT4R 20 Ky
4RI BA R R &R 5 88 B P E I LR
S0t R AR LA B RR NS M . TR SRR,
s BB AR IO T AR LA R B PO BIE, AR 5 Tl % Br i
MLWE R AR AR IC B G AR RS TE T 0 A 1 R
55 o SWIFT-NV #c B 3l 70 16 € B (H 2 E AR
Rl HEFH 4 DRBILL FLTRESERE, K
PERE B 3 A B R o A U R AR B, IR AR
SR IC AT AR L FR (E ) 5 IR TR & e o A
Fo SR AR AR I AE B AR MR oS B LIRS R
8T 238 3 78 AL I 5507 A I A IR R

1.2.8 SEARRRFIWKENE fE OIR #1505
o R PLT /N BRUTR BE BRI I, L 7 R BB 2 B LY
R, W R IS, - 80 C A A s 73 — O T K RS 1Y
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REF/6A 41 il £L AR & T 0K b, W B 35 0, FH ok BV 1Y
PBS VEANMI 2 ik, 4 BRI, 1) Wi Y /0N BRUEE 1Y
BRELHZUMT RE/6 A 41 J A &l oI AT B 1 & 3 g
7R A RIPA 3 1 2R AR 9, #2300 & Dl 3 45 412 I 40
SEE . RGBS E O B R S A 1%
BCA 4 [ & i1 50 & 00 Ul B 1A UG Lk B, 4%
50 pg ¥ 8 H AT 24 AT T -80 C &
1.2.9 Western blot & #1 W Il dr VEGF F1 FGF2
AR X0 2 1 K AR A0 i v R DA 5 40 1 I AR R 5k
KA KA A R 50 g 3R UEAT A b R R
B — R D T i R 100 V1 T FL YK, T R 4% Uk T
ARV 15 A 3 5 R Uk B MR B IS TR . AR R R 1 A
100 V4E JE 100 min @ 2605 F R 1 19 88 11 5 2 5% i
9 & ¥ (polyvinylidene fluoride, PVDF) & |, FJ&
T E 5% BRE WA B PVDF JE, = IR ICE 1 h, ¥
5 2 H AR R — Bt (X $ BT Ui I 5, B 7
MR Wi HE 4 Cad o %K, TBST 28 vhril Uk I, IR 5
B b 48P0 0 6 B 10 1 AR B T (R B R B L
B EL TBST i ke ) = & 2 h, TBST JE 5 , ECL
FOGHEECIEE 3 min, 78 UVP 264 il & 48
Mo ARG A B B IR P A TR L BRI A 1 & H B
P B-RUE E H Bl GAPDH N 2 B N B BT AR i 17
WEE LB A AR I RO T Image J AR i
104, SR 5 1H 5 VEGE 5 FCF2 (1 & Lo B 5 N 2
B (GAPDH ) & 't 58 B2 1) FUAE B0 12 A7 5 1 2% L
WHoE TR ERR AL H AR 8 B R R OGRS A H AR
& ROGER B HO A, JEAT 8 5 o T o
1.3 Gitorik

K SPSS 13. 0 4 it 2% %k /4 ( SPSS Inc. ; San
Diego, CA, USA) #EATGE 1T 70 Mo 4% 2H 1 1k 1) B4 okt
% Shapiro-Wilk &5 50 2 IE &40 4i , DA wxs FoR , £5 41 [H]
PR 28 Levene K 50 UESET7 78 5% o 45 4LAS I K 48 19 48
TR HE R SR 2R 7 22 53 B, PP HL R ] Tukey post
hoe #5, P<0.05 2 RA G5 E L.

2 #R

2.1 RC28-E1 Fil RC28-E2 X} 4 % i 4 21 He 1y 4% 151 40
i P A TR0 A

TEH N B2 ) TO0ZH B 4y LA /D, VEGF +FGF2 4
IR R O o G S s [ O e
VEGF+FGF2 43 /> (& 1), 1E % X} M 41, VEGF +
FGF2 41 . VEGF + FGF2 + RC28-E1 41, VEGF + FGF2 +
RC28-E2 # . VEGF + FGF2 + conbercept 21 #1 VEGF +
FGF2+FGF trap 2 B I 45 K< B2 1 T 20 i 73 S 4 H %

I 22 A it 2 = L (F=40.20,P=0.00) , H h
VEGF+FGF2 4110 [ JiE 41 23 B il 487 1% 190 40 i 0 SCECH
Bl 5 2 T 1E % % 8 21, VEGF + FGF2 + RC28-E2 41 I ik
FIEH X B, 22 S A e it 2 08 L (3 P<0.05) , 1
A5 IEE R B LR 22 I TR L (B P>
0.05) o 45T T 4LA W) I 41 200 B iy 55 A T3 40 it 4 S %k
H¥ W W/ T VEGF+FGF2 4, 2% ¥ H Gt 5 X
(#] P<0.001), VEGF +FGF2 + RC28-E1 4] 5 VEGF +
FGF2+RC28-E2 25 Y il 8 T 40 i 43 SCHECEE AR, 22
SIS FEL(P=0.15) I B> F VEGF+FGF2+
conbercept ZH fll VEGF+FGF2+FGF trap 20,2 S ¥ A 5t
THE R (¥ P<0.001) (£ 1),

100 jim 100 ©
i F—

100 pm @ 100 gm @ 100 pm @
L i i

E1 F4HP4/NFE MM EHRDSR M TRAR S XE R (Isolectin
B4  x100,Fr R =100 um)  1EF X 4100 T0 40 g 4> X %20, VEGF +
FGF2 4 v] WL K & 100 41 A 43 3, 4% T Wi 4L /9 100 40 B 5 X b VEGF +
FGF2 41/ A TFE# %41 B.VEGF+FGF2 4] C.VEGF+FGF2+

RC28-E1 44 D VEGF + FGF2 + RC28-E2 4
conbercept 4] F.VEGF+FGF2+FGF trap 4

E: VEGF + FGF2 +

®1 SHEBRMOERENTAAES XHE LK (rss,/mm)

21 5 FEACR PRI B A T4 A 7y B E
IEH 6 IR 10 9. 11+2.20
VEGF+FGF2 4 10 17. 27 +4. 94°
VEGF+FGF2+RC28-E1 4] 10 6.93+2.97"
VEGF+FGF2+RC28-E2 4 10 5.94£2.20"
VEGF+FGF2+conbercept 4 10 10. 48 +2. 48"
VEGF+FGF2+FGF trap 41 10 11.22£3. 61"

F 14 40. 20

P 1 0. 00

T 5 1 R X R4 B, P<0. 0555 VEGF+FGF2 41 4, P<0. 05
5 VEGF+FGF2+RC28-E1 41 H 4% ,° P<0. 05 ; 55 VEGF+FGF2+RC28-F2
LI, P<0. 05 ( B[ % J7 2 4} , Tukey post hoc K %)
A B A R T s FGF « J 4T 4k 4 ff A= 1< R -

VEGF . [fi &

2.2 RC28-E1 I RC28-E2 %f OIR /) BUWH ¥ 5 G ¥ 1
DX T AR ) 52 1

TE B X BRI 5 ok O L G U X OIR A2 7
X B LEL A IR0 ot S ZEL T T op ST LR R TG
T X, £ TG DRI E 1 X 52 5 Ak R DL R S i A 1l
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2o & T UL JCHE U DX T AL B W 45 /)N, OIR + RC28-E1
ZL A1 OIR + RC28-E2 4 Jo i X 1 L/ T OIR +
conbercept ZH 1 OIR+FGF trap 4 (& 2) ., &4
RB7R, IEH A BRZH | OIR #EAY %} Bt 2H | OIR + RC28-E1
ZH .OIR + RC28-E2 44 . OIR + conbercept 4 . OIR + FGF
trap ZH 1) JCHE TE X AR LA E R A Lt L (F =
11.64,P=0.00) , HHr OIR #5274 Xof B 2H TG 3 13 X AH X
WA R T & THA, 2705028 (1 P<
0.05) ,0IR+RC28-E1 £ #1 OIR +RC28-E2 41 . ¥ fi& J.
WETE DX AR T AR 8, Z R gt L (P =
0.17) fH = #F ¥ 81 & /N T OIR +conbercept 2H #il OIR +
FGF trap 24, 22 A Geit7 8 L (¥ P<0.05) (£ 2) .

500 pm
]

500 wm
=]

2 OIR /NRAL M BETC 7 E X bb 3 (Isolectin B4 x20, k1R =500 pm)

T % FE A 9 % o e o DL TG 1 X 5 OTR A8 780 Sk 4 400 o9 e 1f.
BHES ZEEL L, g m] UK R DG T X, A G T DXORTE T X AS
SRR DL K R AR A 25 45 T T4 TG A DX T AR I 4 /) OIR +
RC28-E1 201 OIR+RC28-E2 44 Ji# F X i BL/N T OIR + conbercept
20 OTR+FGF trap 41 (CHEIE X ALK 52 #)) A IE % X R4l

B.OIR it 4] C.OIR+RC28-E1 41 D.OIR+RC28-E2 4
E:OIR+conbercept 1 F:OIR+FGF trap 4

®2 BAUMBELEEIXBEXNER
A0 B A B AR TR RE L R (x5, %)

. b it L 48] B G R ¥ X 1) BT A 1 A
LERSRIEA IR ERGRE S
IE % BR A 8 0. 00=0. 00 0. 00=0. 00
OIR #2574 % 16 21 8 22.50£3. 39" 14.94£2. 89"
OIR+RC28-E1 4 8 6.41+2. 68" 2.99+0. 52
OIR+RC28-E2 4 8 11.68+9. 26" 3.74%2.15%
OIR +conbercept 21 8 15.58+8. 29 4.48+0. 86"
OIR+FGF trap 41 8 13. 63 8. 92 5.34%2, 45"
F 11. 64 57.97
P 0. 00 0. 00

T <45 1 % X B2 AR, * P<0. 0555 OIR 5% ME 40 [ 4%, P<0. 05 ;
5 OIR+RC28-E1 4 1% ,° P<0.05; 5 OIR+RC28-E2 4] [t %;,*P<0. 05
(B[R 2R J5 2243 1, Tukey post hoc #:35)  OIR: 417 5 40 90 5 o 4%
FGF : 5 2T 4 40 o A & A 7

2.3 RC28-EI FlI RC28-E2 X} OIR /N B A X i 87 A= 1L

R R

TE O B A A R S v ok DL BT AR I . OTR A B %)
R rpm] DL DR A I A8, 4R v A A I R TIG E 1: IXC  af
A i DX ST AL AN 0 R JE] i S A% T AL T A I
Wb (K 03) o R4 R R, I H 4 IRZH  OIR
XS R 24  OIR +RC28-E1 4 .OIR +RC28-E2 £ ,OIR +
conbercept 241 . OIR + FGF trap ZH £ % B A0 87 A 1L 48 A9
AR R B AR B R A Gt L (F=57.97,
P=0.00) , H & 7 2H A0 09 [T A= I 8 00 AR X R R
B o F R T OIR BEAUXS B2, 22 R A Ge it 3 L
(¥ P<0.001) , OIR+RC28-E1 £H 1 M i 5 A= 1fi 45 )
FHXHE 2 {0 5. 2 K T OIR +conbercept 2 #il OIR +FGF
trap 4, EZ R WA G FE L (¥ P<0.05),{H OIR+
RC28-E1 415 OIR+RC28-E2 41 b 4% 2 7 L4 i &
SL(P=0.39), OIR+RC28-E2 21 4 I 5 35 7£ 1fi % 1)+
Y12 Z(H 5 OIR +conbercept 20 fil OIR+FGF trap 4 It
B, ERYTGFE L (H P>0.05) (%K 2),

r < )
500 wm 500 pi e o R ©
L : — — '

SMLIH 1y 5(&![1} - : ®
E 3 OIR /R EH 4 M 15 (Tsolectin B4 x20, 45K =500 pum )
TE X Fe 2 A P B v A L A Il 4 5 OTR A5 R X R4 v ] I K 4
A LA, B v A A O TV T X I A X S8 S A A
R A T EAHAMB WD AEHEX R4 B:OIR KA B4
C.0IR+RC28-El1 41 D.OIR+RC28-E2 4] E.OIR+conbercept 4]
F:OIR+FGF trap 41

2.4 RC28-El #1 RC28-E2 X} OIR /> [l A% [ ig rp
VEGF F1 FGF2 5 H 7K 3 B9 52 Wi

TEAEH 6 B2 b, WA DU 2 VEGF fy JL Al 2 B %
KKV AR OIR BERIXS B4l vh VEGF 25 &3k B,
TEZ5 ) T WAL, BR OIR+FGF wap 2 41, Ho A 45 41
VEGF # F AR KK T B 2 5 15 7 Xk B AR LAY
KB 4) . IE# X B 41, OIR #5271 X i 4 | OIR +
RC28-E1 4 . OIR + RC28-E2 4] , OIR + conbercept 4 .
OIR+FGF trap 41/ B R 5 v VEGF 25 [ AH X & 357K
PRI, ZERARITFE X (F=9.33,P=
0.00) , H:rfr OIR #5274 xf B2 VEGF 3 3k /K - % IE %
XA W T, 2 & A Lt B (P <0.001)
OIR+RC28-E1 2 ,OIR+RC28-E2 #{ #11 OIR +conbercept
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41 VEGF A X} 3R 35 7K F ¥4 OIR #6470 X} it 21 W] fb
%, Z S W4 % % 5 X (¥P<0.001) ; OIR+RC28-E1
2H .OTR+RC28-E2 4 1 OIR +conbercept 41 VEGF #H %} %
IRKP 5 TR R R Fo A, 22 S S e ge i i (3 P>
0.05), OIR+FGF trap 41 # ™ i it VEGF fi A %f & ik
IRV 53 TR R B S A T A, 2 R A S
TR (¥ P<0.05), H 5 OIR £ AU Xf B2 A b 22
FIGE I E X (P=0.99) (£3),

1 3 4 5 6

VEGF | s e |..“-—"_.|L-—-in — -"'"l
FOF2 [+ = e [ | | —— —
CAPDH | e ]| ]| s @ | e G| o | e |

E 4 Western blot % # il & 2840 W % 1 VEGF 1 FGF2 ik F Ltk
B OIEHE XA bR R B VEGF Rl FGF2 £ 1 1Y it 3% 35 7K °F 5
OIR KLY %} B8 £ vh VEGF 1 FGF2 %K 133k 1 8 ; OIR + RC28-E1
2] .OIR+RC28-E2 41 #l OIR + conbercept 41 VEGF [ & [ /K - # #%
OIR #5570 5 A 21 B A% ; 17 OTR+RC28-E1 41 .OIR+RC28-E2 4 il OIR+
FGF trap 2] FGF2 {8 /K P44 48 OTR BB Xf A BEAR 1. 1E % X
BRZ0 2:O0IR LIRS BE4]l  3:0IR+RC28-E1 41 4:OIR+RC28-E2
44 5:0IR+conbercept 44 6:0IR+FGF trap 20 7 :VEGF: il N
WA KB F s FGF . 4 2 4l i A (< B 7 ; GAPDH . Bl R 1 il /¢ JId S0 ity

=3 KAFMEH VEGF 1 FGF2E B 487} 55K T ik (x+s)

. - VEGF % [ FGF27E 11
AR 357K AHAS & 35 7K
IE % B4 8 0.51+0.23 0.62+0. 17
OIR # 2 xf Bt 21 8 1.2420.71° 1.30£0. 13°
OIR+RC28-E1 4 8 0.67=0.27" 0.60+0. 18"
OIR+RC28-E2 4 8 0. 66=0. 14" 0. 66+0. 08"
OIR +conbercept 21 8 0.62=0. 10" 1.2120. 53¢
OIR+FGF trap 41 8 1.2420. 62" 0.53+0. 06"
F {8 9.33 15.01
P{H 0. 00 0. 00

T 5 IE X B4 g, P<0. 055 5 OTR #70 xf HE 4 Ho 4%, " P<0. 055
5 OIR+RC28-E1 4] 45, ©P<0.05; 5 OIR+RC28-E2 41 [ 4,9 P<0. 05 ;

5 OIR +conbercept £ [t %5, ©P<0. 05 (¥ % J5 2243 M7 , Tukey post hoc £
B)  VEGF.: [ & B AE K FGF A 4E 240 i A= K H F; OIR : 4075
A0 R B A

FEIE 50 BE2H vb, WA 3] FGF2 A Ak 2R 1
KK OIR BEARINT B vh FGF2 KR35 B, 78
259 T i 20, B OIR + conbercept 20 #b, JL 4 &% 4H
FGF2 25 A XS 23K /K -5 [ 22 5 15 X BEZH AR AL 1Y)
IKF(IE 4) o TE 6 B 41, OIR A58 7Y X i 4 | OIR +
RC28-E1 4H . OIR + RC28-E2 #{ . OIR + conbercept 2 FH
OTR+FGF trap 41/)> B W it FGI2 3 9 AH X 2R kK
KR, ZRAgit ¥ E L (F=15.01,P=
0.00) , Ht OIR #EAI XS HRZH FGF2 1Y 8 H /K PR H
Xf HREH W 2 W, 22 S A Ge it 2E B L (P<0.001 )

OIR+RC28-E1 4 . OIR + RC28-E2 #H il OIR +FGF trap
4 FGF2 WHEF /K P 5IER X BA LR, 27 L5%
i E X (¥ P>0.05), OIR+conbercept ZH 1 } i
FGF2 [y AR 23K 7K 1 1 25 & T 1 3 0 B S H A+
T, 22 S A S E L (¥ P<0.05) , 5 OIR #i7AY
X IR A L 22 R g L (P=0.65) (K 3),
2.5 RC28-E1 7& VEGF f1 FGF2 #13 T o1 5 2 1f 45
PN B2 4 ) £ 5 3 L

VEGF+FGF2 4 p-Erk it 7K %5 1F 5 %F 18 28 T+ %5 5
FXT T VEGF+FGF2 4, VEGF +FGF2 +RC28-E1 4 p-
Erk #9 7K B 2 A%, 1M VEGF+FGF2 +conbercept 44 #ll
VEGF+FGF2+FGF trap 2HAH T B 1) %, (H 3% R I+ A
BECKS), IEH W4 VEGF+FGF2 4 . VEGF +
FGF2 + RC28-E1 2 . VEGF + FGF2 + conbercept ZH 0
VEGF+FGF2+FGF trap 4 /) [ 40 9 155 1M 45 P4 Bz 41 i
p-Exk AHXT R B K B IR i, Z R A5 E X
(F=5.72,P=0.03) , Hpt VEGF+FGF2 4 W0 %) fi 1fy 45
PR A p-Erk 17K P42 0F 5 6 B2 B 2 7=, VEGEF +
FGF2+RC28-E1 41 p-Erk [ 7K - %% VEGF+FGF2 41 H] i
WA, 22 F A Gt 2E & (3 P<0.01) ; VEGF+FGF2+
conbercept 4 fll VEGF+FGF2+FGF trap 4 p-Erk 5 T[4
A%, 5 VEGF+FGF2 i, Z R LS 2# B X
(¥ P>0.05) (% 4), 1EH XML OIR £ R X} #E41 |
OIR+RC28-E1 4H . OIR +conbercept Z4H I OIR+FGF trap
2 /0N B D i 45 P B2 20 M p-PKCa, p-PKCB | p-
PKCy il p-Akt FXF F B KRR LA, 2 RS
W% Y (F=0.31,P=0.86; F=0.42,P=0.79; F =
2.87,P=0.08;F=0.66,P=0.63) (K 6,%4),

1 2 3 4 5 12 3 4 5
p-Erk | s g pPKCa& BT o
==, PKCo [ e
GAPDH '..—_———_6 PKCR T |- o e S e
A

p—PKC'y T— S — — —

B 5 Western blot 3% il & 41
[ BE I & 9 K 4 B MEK-Erk & p—Akt-
B EERE VEGF+FGF2 4 p- Akt | ——— ——
Exk 5 K - 2 1F 6 B8 41 TE 5 s B_mbuhnl____..@
VEGF+FGF2 +RRC28-E1 4] VEGF +
FGF2+conbercept 41 il VEGF +FGF2 + FGF trap 41 p-Erk (1) 7k F 3 %%
VEGF+FGF2 20445, Ll VEGF+FGF2+RC28-E1 4 AW E  1.1E
WG4l 2. VEGF+FGF2 41 3:VEGF+FGF2+RC28-E1 41 4.
VEGF+FGF2+conbercept 4l 5:VEGF+FGF2+FGF trap 41 {1 :p-Erk:
W R A2 i 1 8 Y 2 B s GAPDH : Bl R H vl R A 6
Western blot 3% # il & 46 1 W A% M1 & M B 4 B2 7 PKCo, PKCB,
PKCy AR Akt B P EARE SABMRMAKBEERER ST
W R 1 EE X B4 2. VEGF+FGF2 4]  3:VEGF+
FGF2+RC28-E1 4] 4:VEGF+FGF2+conbercept 41 5:VEGF+FGF2+
FGF trap 4 4 :p-PKC: BFRR LR H U C s p-Ake: 8% 82 1L 2 M I8
B ;tubulin: {4 & 1

PKCy [ e o - —
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x4 ZAUMEMERNEAMGS p-Erk p-PKCa,p-PKCB . p-PKCy # p-Akt #8 3t 3835 7k F Lb 5 (x+s)

24151 A 5 p-Erk p-PKCa p-PKCB p-PKCy p-Akt
TE % IR 41 5 1.00+0. 00 1.00+0. 00 1.00x0. 00 1. 00+0. 00 1. 00+0. 00
VEGF+FGF2 4 5 1.20+0. 12° 3.87+4.45 1.48x1.51 1.10+0. 20 1.17+0. 53
VEGF+FGF2+RC28-E1 4 5 0. 84+0. 14" 3.38+3.96 1.83+0. 81 1.23+0.27 1.39+0. 14
VEGF+FGF2+conbercept 41 5 1.05+0. 19 4.67+5.69 1.38+1.26 0. 88+0. 18 1.19+0. 10
VEGF+FGF2+FGF trap 4 5 1.02+0. 47 3.12+4.65 2.16%2.25 0.79+0. 10 0.80+1.25
F {4 5.72 0.31 0.42 2.87 0. 66
P g 0.03 0. 86 0.79 0.08 0.63

T 5 I X B2 L%, " P<0. 055 5 VEGF+FGF2 41 Fe %, " P<0. 05 (B [H 2 J5 2% 43 BT , Tukey post hoc %)

p-Lrk : B R 14 240 H A1 181715 28 1 G 5

p-PKC . B FR AL I C s p-Akt: BERR AL TR 3G B VEGFE . Ifl 4 A i A K BBl F ; FOF : U 4F 4 40 i A= K B

3 itig

AWFFRIUF B T RC28-E1 Fi1 RC28-E2 fig A3 %5041 il
VEGF 1 FGF2 [H 1% 5 1 & & H /0 UL 190 5% 1 45 T
20 014 3 S, R 400 o A0 D) L A 4 L =
EACHR A Y, H W BT conbercept f1 FGF trap,
RC28-E1 X} OIR /)~ B A1 1) J5E TG I 457 6 3 DX A8 A= 1
B EE AW B AL T conbercept Al FGF trap, 5
RC28-E2 M 2K ML, TE4r T /KF |, Western blot 45
25 R 42 7m A2 1 45 28 B 7 VEGF Fl FGF2 (1) /K -
7 OIR /s BV I IS v S5 3 134 25 i RC28-E1 il RC28-
E2 A] LS UK 2 B F 0 5 R, IR VEGE Al
FGF2 (/K F-F& 2 1%, HA 5 conbercept il FGF
trap AL, EZ, AW IS5 R L W] RC28-E1 Al RC28-
E2 35 0] A3 00 4l 5 FRAE A 099 RS A4 1 45 A A, FLOR
24, IF B AL T conbercept #l FGF trap , $2 75 [7] 1 45
L VEGF F1 FGF2 gkt .

ABEFE R ARSI A /N B 1) B 4 21 e % 57 1k &
14 A8 SR T 3T A 00 Sk R 11 L A5 T 440 i 4 SV A S
B 27 3, BIALE 7S B 190 5 4 3 ke w46 3000 25 g 55k 400 IR0
A A A G T B A0 DX B 2 20 40 i 5 4 1Y) 5
HVE R HAN AR A BEPE, AR T RSN SR s
R D s e A (6 TR 1 000 A2 S B A 2 W B A
ORI T RGP &. ERMBEF LR, & F
AR o 10 265 T9X) T % 1) A9 2 T 200 2 e o Ko mT A 3l 25
iR ORI 22 AR PR A2, DA R 22 7 o ) O o) o
9 2 D5 1 T s 22 R D X BRI A g L
WA R EE o VEGE F1 FGF2 S5 7 1 45 A= 1 R 1 e
AFAL I A SRR DR, R R 4 4 e A T4
FELAE BT I K B 1 U TT AR R — A~ A A
SR SRR AR, W 2 X I A AR R . R, B
TTAE R SMIF S Pl 23X — 43 BT R GE PP Al L B AEAS TR Ik
(1) RC28-E Xif & & rh 40 19 B i 457 A B i 1 AR

A FE H R H Tsolectin B4 X OIR 455 7Y 4[] J5E 4
B L AE AT G, AT DA s PR D B 0 A R SO
K5 E A IS I AR ) 45 14 B A I AE 2F ORI A R
)3 22 407, DR R 3 6 05 0% &1 R AT DA TR) I AR AR
BLAY 4 B T 2R A7 JCUE v IXORUBT AR L4 1 43 o AR SR
PP E B0 BT BT A L ISR SWIFT-NV i B 73 #7 09 75
W 5L G IR AR — 4T e 0 )5 R4S R A B
T AR 1) A LA P R 0 A B T vk B T M L
R E R O AT R

I 5, T AR AL JEE ZH 2L B T OTR /) [ Y 1y
WFFE 45 5 , RC28-E1 1 RC28-E2 11 i A P 1 95 B 4
T A A R AR AR AL, T ELAE OIR /)N BRI A
P VEGF I FGF2 4 1 4 3k 1Y HOR IR A AL, B DLA
F 58 AL B RC28-E1 #E47 7 ALK BF 58 . 55 4 3C
BRI 1B , VEGF 1 FGF2 75 Ifil 45 %7 2E v ity 3= 2 4t Jfg 4/
B N I P B AR T R, A F 5 R e B R
o H I 7 PN R 4 L, B VEGE il FGF2 IR B 422 )
DAL OTR A0 9 5 v i 1 A8 A i i) A B0 855, 2 T #R R
RC28-E1 7¢ 41 % 5 1M1 387 P 5z 40 Jf A A FH A 4 15 5 AL
il . SA W EW ,FGF2 Ml VEGF il 14 5 40 il 3 1 52
VAR S PR 45 VOG 32 AR 1 T 2 R R O M 20 T 3 5
Ras/Raf/MEK/ Erk {55 3 % i 16 1 , 02 2F 10055 N Kz 240
R SRR AL ARSI Ak R R, LK
FES 1M 487 P B2 40 i v MEK-Erk 8 [ 119 35 M 78 VEGF Al
FGF2 A 1M~ 3% 1, RC28-E1 1] & 3 F& AL
SR MEK-Erk 38 #% 36 P£, H 2R L T conbercept i
FGF trap, 427~ RC28-E1 ] fi 38 & 1)1 ] MEK-Exk 3@ %
F18) 2ok 85 DR T 7 R ) IS L A5 PN R 00 L v S 81 4 o A
I 58 A B A o

g5 BT AR BESTIER] T RC28-E1 1 RC28-E2 i
A PR AR 90 53 2 il 45 B A I S R T, AL
R IFE T I K BEA 1Y conbercept Al FGF trap , #2
s[RI 3 VEGE Fl FGF2 B g Xof R [T A= i 48 A=
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ORI . AW 5 O 2 5 1 2R A2 (A )8 245 )
RC28-E1 F1 RC28-E2 Ky Jo ] il PR 1k 56 42 1 1 52 50
%EH}O

2% ik
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