SO IR B L A 2016 4FE 1 HEE 34 35255 1 #]  Chin ] Exp Ophthalmol, January 2016, Vol. 34, No. 1

2 R MR WE Y- 8 45 A HR A OQ BT 1% IR 1 0 AR R i
I8 A B2 AR IGK-1/ VEGE {5538 % (1 3 1 £ H]

|3 AAFE FF AR FUF asmh I ORR AW KRB FHER
300384 FHBEBHREIRFHEE B JCHE B B IRBRIR LT B B2 M2 B
WEEH : AR A]75 , Email ; aitaiomubang@126. com

DOI:10. 3760/ cma. j. issn. 2095-0160. 2016. 01. 003

[(FBE] B5 WMBOHE M (RNV) 22 R0 i 2 525 0 46 W) 22 500, F 58 0F 52 9 5 A A K E T
(IGF-1) BE % Ja 8 I 2 P9 Bz 40 0 386 A=, DATI 2 2 39 A= il 457 99 O 8, T 22 3R 5 WE 0 91) 405 6 2 1 AH SR B 2 I 7
(PSF) 75 IGF-1 {5 5 #5 5 01 2 vh B AR 5% S 09 VE o {E PSF 78 RNV B s B E M AN E R . B
WH5E PSF X IGF-1/1M % N 2 AE KB F (VEGF ) {55 B (/B T . A3k RF R 00 1) 5% 1 287 P9 B 40
RE/6A 471557 J5 57 Peglp-C2-PSF it 5% L 2  pGenesil-PSF-RNAi [ i % Ye 41 N2 & B 09 X5 B, 43 51 6 20
JHi H % N JTA JBURE Pegfp-C2-PSF  pGenesil-PSF-RNAL S AH N 9 25 [ JBURE o 45 2 200 it 3% 53 9 o 43 500 s o sl 4%
RS EREA K T L(IGF-1) DUl AN i 2R 1, SR A MTT 32546 0 45 240 RF/6 A 41 it i 48 2= 3 1 01 1 4% 41 3
PSF &, H Tt — A 905 . SR 5% 58 PCR 2900 5 A L8R [R] PSF % Y 2 1] F 58 S H U0126 4b 31 20 i)
RF/6A 4 i VEGF mRNA [ 3% ik ; 5k Jl Western blot % 3 i PSF Xf IGF-1 75 5 1) 4t M 41 9% 5 2 1 ¥ i
(ERK) {GfL iRt fE . &R IGF-1 HJ5S Peglp-C2-PSF JJi i 4% Y 41 LA 0. 50 g PSF Jy fi idi /) &, H
RE/6 A4 il i) 38 4= %y 0. 220+0. 020, £ i 7 VEGF mRNA Af %] % 35 54 0. 79+0. 07 , 43 3] % T 5 %+ B8 40 /9
0.260+0. 006 FI A5 YL A Y 1. 26+0. 19, 22 B4 G5 it 2 & X (P =0.040.0.016) ; IGF-1 31 5 pGenesil-PSF-
RNAi FRL 55 Y 2 A 1. 00 g PSF E A d3 3% i 5, 2L RE/6A 4 Jifd 3% 4 # % 0. 35+0. 02, VEGF mRNA #H % 3 ik
o 2.2920.43, 4 Bl T H AT B4 0.21020.019 FI AR Y49 1.2620.19, 2 S H G G it % & X
(P=0.003.0.019), IGF-1 J#J5 1.3.6 h Pegfp-C2-PSF Jitf % 4L 20 41 Jfs vh pERK 25 1 3R 38 & I B AL Tk
WPd, 2R WA SIS E L (P=0.017.0.000.0.000) , Pegfp-C2-PSF Jii ki f% 1 2 U0126" 4k 34 J5 41 M
VEGF mRNA () A %t R ik &4 0.93+0.21, W R R T RE P4 M 1.32£0.08, 2 7 ¥ HH it & X
(P=0.037) , [Fl i} B A% T Pegfp-C2-PSF [ ki 4% YL 2 Jc U0126 40 3 1) 41 ifg tf VEGF mRNA (1) AH %f 3¢ 35 &
1.2320.09, ZF H S IT2¥E L (P=0.002) , it PSF n[ 4] IGF-1 i 5/ RF/6A 41 i () ERK {5 5 il
BE A IE Ak, T 98 VEGF 78 RF/6A 20l b (9 3235 , JF midm i RF/6A 40 1 3% 4= o
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[ Abstract] Background Retinal neovascularization (RNV) is common findings of many fundus diseases.
Research showed that insulin-like growth factor-1 (IGF-1) induces the proliferation of vascular endothelial cells and
therefore promotes the formation of new blood vessel. Polypyrimidine tract-binding protein-associated splicing factor
(PSF) is determined to play the inhibitory effect on the gene trancription in IGF-1 signal pathway, but its effect on
RNV is still unelucidated. Objective  This study was to observe the regulation of PSF on IGF-1/vascular
endothelial growth factor( VEGF) signaling pathway in vitro. Methods RF/6A cells were cultured and divided
into four groups. Pegfp-C2-PSF plasmid, Pegfp-C2 plasmid, pGenesil-PSF-RNAi plasmid and pGenesil-RNAi plasmid
were transfected into the cells with the PSF dose of 0.00,0.25,0.50 and 1.00 wg respectively. The cells were
cultured with or without IGF-1. The proliferation rates of the cells were detected by using MTT assay to determine the
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optimal PSF dose. Reverse-transceiption PCR ( RT-PCR) was employed to assay and compare the relative expression
levels of VEGF mRNA in the cells among different PSF plasmid tranfected groups or between the treated groups with
and without U0126,and the levels of phosphorylized extracellular signal-regulation kinase (pERK) in the cells were
detected by Western blot assay.  Results After IGF-1 stimulation,0. 50 pg and 1. 00 wg PSF appeared to be the
optimal dose in the Pegfp-C2-PSF plasmid group and the pGenesil-PSF-RNAi plasmid group, respectively. The cell
proliferation rates and VEGF mRNA levels in the cells were (0.22+0.02) and (0.79+0.07) ,respectively, in the
Pegfp-C2-PSF plasmid group, which were significantly lower than 0.260+0. 006 in the Pegfp-C2 plasmid group and
1.26+0. 19 in the untransfected group (P =0.040,0.016). The mean cell proliferative rate was 0.32+0. 03 ,and the
mean expression level of VEGF mRNA was 2. 29+0. 43 in the pGenesil-PSF-RNAi plasmid group,showing significant
increases in comparison with 0. 210£0. 019 of the pGenesil-RNAi plasmid group and 1.26+0. 19 of the untransfected
group (P=0.003,0.019). The expression levels of pERK protein in the cells were evidently reduced in the Pegfp-
C2-PSF plasmid group compared with the untransfected group 1 hour,3,6 hours after addition of IGF-1 (P=0.017,
0.000,0.000) . After treated by U0126, the relative expression level of VEGF mRNA in the Pegfp-C2-PSF plasmid
group was 0.93+0. 21, which was significantly lower than 1.32+0. 08 in the untransfected group (P =0.037) and
1.2320.09 in the non-U0126 treated cells of the Pegfp-C2-PSF plasmid group (P =0.002).
inhibits the activation of ERK signal pathway in the IGF-1-stimulated RF/6A cells and down-regulates the expression
level of VEGF in RF/6A cells and thus suppresses the growth and proliferation of RF/6A cells.

Conclusions PSF

[Key words] Polypyrimidine tract-binding protein; RNA splicing; Insulin-like growth factor; Cell line;
Endothelial cells/drug effect; Retinal vessels/cytology; Vascular endothelial growth factor; Extracellular signal-
regulation kinase
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P08 T A 1L % ( retinal neovascularization, RNV)
JEE R BOE RN Z— 5 UL TR PR A R A R
oA R 1t A6 EL 2 1 5 g AL ) e ok e BT 98 R JL AR KA
JR A2 45 o RNV A & A= B A i) RNV IR i i 18] 42
P — B i U W 5 A e LA N B AR TR T
(vascular endothelial growth factor, VEGF ) J& {i¢ ¥ #7 4=
AT R 32 A DY -, e 5 A0 e S T A P R 2
J bR VEGE 55 35 152 PR 45 45 1 A2 2 10 I JIE 1f 47 7y
B 20 M 3G AR K B8 AT, W) B s AT R AR I A R
L B E R A K F-1 ( insulin-like growth
factor-1,IGF-1) i@ & X} VEGF ik () J#]#5k = 5 1 &
B G A  E RNV v 0 45 2 AR AT ek
W 9 F8 3 L3 TGF-1 K il 45 AH OC X+ 19 /& 2 i
JEWE PR A PE RNV F A 08 A 0 g i AR R .
RNV % L F 5¢ © 72 %7 3R £5 T IGF-1/VEGF Ji % 1)
HEETE S — I T 24 O LS AE RS R B,
Z RWEWE Y 51 45 5 & 1 A O 5 2 5 1 (polypyrimidine
tract-binding protein-associated splicing factor, PSF) A] #1ji
il TGF-1 1755 A9 8 b JE 240 Jid v 200 JH € 2% P- 450 fiH [3] st
55 73 fife W 1) 220, A6 TGF-1 {5 5 5% e o e vp e 45 5%
SRR . A8 4 PSF 2R H & & A Al RE @ o 50
T S 1145 PN B B PP TGF-1 3 % 1) 3% P Sk = 5 00
I A= 178 A B R A R 7 Ay B O ) REUAS BF S AR
PSF XJ 40 4 JIE 1L 48 1 K¢ 41 i IGF-1/VEGF {5 5 18 #% 1Y
TR

1 #RE57FE

L1 R
L11 AR R bk 265 5 — L 190 15 oL A7 P B 440 i

(RF/6A) Hy K it B2 B R 27 BRI 58 BT ok BR B2 25
112 EBIAS S Peafp-C2-PSF TR KL
ARG % [ AT . pGenesil-PSF-RNAi BLA% 3£ 15 it
KRR TE A 7] ) 5 — 40 PSF 58 BT A (P2860 ,
[ Siama 28 7)) s B0 pA4/42 A1HEAM 5 5T 2R 14 ik
fift ( extracellular signal regulated protein kinases, ERK)
YLk (#4695 ) Prik . — BB iR 1k p44/42 ERK ( phospho
ERK, pERK) $it {4 (#4370) HifA B/ 1gG HLK (#7076) |
P 1eG HLiA(#7074) (3K CST A w) o B Skl
([ Thermo 73 w]) ; S i 1 PCR AU (& [H ABI 2
Al ) s BERRR R GE (R UVP A7) .

1.2 Jik
1.2.1 MRS IE Mo KA E T &F KRS

¥ 10% i 4= 1fi 3% ( fetal bovine serum, FBS) ,100 U/ml
T8 5 A1 100 U/ml % R (73 507 ) B9 IR 1640 58
R AR AE 37 C A8 95% 0,.5% CO, K]
TR FRA R B3R . fF RE/6A AR #EFN 2 96 fLES 57
fi, AL 1. 5x10° 4, 3% 60 L (RLIR R ALAEN) , 3 97 1k
£ 4 100 wl, 75 40 f fil 5 2 70% ), 53 4 Pegfp-C2-PSF
JUkL e YL 2l \pGenesil-PSF-RNAi JURi % Je 41 Ko 45 H #Y
X BRZH o SR TG g 170 R BT 2000 5351 4% Pegfp-C2-
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PSF H.#% JFi %7 Al pGenesil-PSF-RNAi B # i %7 ( PSF Ji
B 0.25.0.50 1. 00 we) B I 545 e 2 1% 55 1Y
A, A4 PSF 1Y Pegfp-C2 %% YL 4H & Pegfp-C2-PSF
RIS Y 4 W) XF R ZH , L pGenesil-scramble-siRNA 25
R e 2 A pGenesil-PSF-RNAI A% 5 KL % Y4 40
B %8 BREH, AU A 250 i 544 2000
1.2.2 MTT 346 00 240 M iy 38 A= 08 M AR A6 S5 36 4 4l
W 20 B0 T 96 FLAR v, I E A7 AH L 1Y) A YL A B, A
MG e 5 24 b d R G I E K 9R 3L, DL SO pg/ml
IGF-113#% 6 h( [7] B 35 & IGF-1 AR il 4 ) , P I 46t
N SE A IRk AR SR % 48 h S BALINA 5 mg/ml 1)
MTT %W 20 wl, 48215 57 4 h J5 2 bR 5%, /b ol &
LN R TR, B AL A 150 pl — 3L AR, B2 R AR
PR 10 min, {1 25 & W) 50 50 15 A o A B I0C F 8 A6
X 490 nm Zb I 45 FLI IO BE(E . B 3 WK, O % A
I TR
1.2.3 @i 5% PCR &I 40 i tf VEGF mRNA [y ik
B RF/6A 4045 R0 T 6 L1 - M, B AL 7. 5x10° 4
Y, BE AR R 1 ml, 2 6 N5 AL, B 48 A 55 3 B
70% B}, F F i BT 442 00043 514 0. 50 g [ Pegfp-C2-
PSF 1. 00 wg ) pGenesil-PSF-RNAi J i 1 25 Ji 4
P55 e A rp, 55 UL 5 24 h B4 O TG I By R A
A 50 wg/ml IGF-1 F[3# 6 h, £ 4% 25 48 M 1)
RNA 0154 5 8y cDNA VR fSitl . 2 BOCHR[ 6 ) 1y 5 ik
HATH i Pegfp-C2-PSF EA% KA kL, VEGF L iiE5]
¥ H 5° -GGAGGAGGCATTCGGAAAGT-3" | F i 8| %)
#5” -GCACTACCTGGGTCAGCTTCA-3" ; GAPDH I i
g5l ¥ K 5 -TGAAACCCTAGTTCATATCTTCAAACA-
3, FUisI 9k 5° -CTCCTTCTGTGACTCTAACTTCTC
CAT-3 , PCR 4" #4 4F }:95 °C #2541 min;95 C
AEPE 15 5,59 CiB k 155,72 °C ZEf§ 10 min, 40 MEHF,
95 °C JZ W 15 5,60 °C JZ i 1 min, 95 C JZ I 15 s, L)
GAPDH 1 R N2 [, L 274 i o e &4
1.2.4 Western blot 3= £ M #8 Il 20 22 f ERK & &1
MFIRE K RE/6A M E:Fh 2 12 fLEF 5= 4R, F AL
7.5x10° A4, R SRR R O 1 ml, 3% 8 AL, F5 40
G2 70% J5 , 2 4 ALY 0. 50 pg Y Pegfp-C2-
PSF, 55 4 ASFLAXAT 55 Y ab B AR B8 ER i AT fa] J5
B YIS 24 h RN 50 pe/ml Y IGF-1 4351 4] 3
Mg 0.1.3.6 h, e dE & 41 4 40 i 32 B, DL SDS-
PAGE BERCHLIK 7 B A E G, ¢ Tk I G i &
G380 5% AR WKy 2 I A 1 h, pERK —$t(1: 1 000)
FURMEF 2 h, 1 A% TBST YK 3 ¥k, 44K 10 min;; i fin
HRP #Rid —HiEWRBEE 1 h(1:5 000), fRLL 1 1%

TBST Z& v PEAR 3 K, 453K 10 min; fJ5 fim A ECL &
IR AR TR — gk M6 28 2 1 R A B R O
ERK — 3t #F 17 f 92 4% 58 LN, Al ] Quantity one {7
TR R R EAE T3 pERK FLE ERK 4 #4947 X
#ik,
1.2.5 %L 5 PCR Kl U0126 F iS5 40 e tf VEGF
mRNA [k K RE/6A 40045 70T 6 FLEF F: 4, 4
L 7. 5105 4, 3 4 N EALEEFRIR R 1 ml, 4
LRl G 2 70% B 43R 2 AN B 2 AL, T AL
YL 0. 50 pg 1Y Pegfp-C2-PSF, 75 1 LA T 4y 20
BRAAAS I AAT: o] B 2044, 7% Y4 IS 24 h 546 5 TC I
KR, 1 A 4Um A IGF-1, 55 1 A4l A IGF-1 Bk &
20 wmol/L U0126, V% IGF-1 #i| 3 1) RF/6A 4 i /F
ST BRZH AR FRFS 6 h 2 RS 2H A1 A Y S RNA 5 5 5%
9 cDNA {E R854 , 3 i 52 i) 2 i PCR 2% L3 45 41 41 i
ti VEGF mRNA B ik, L 27 g M &
1.3 Siib0rik

K H SPSS 19. 0 & it2# 4 (£ [ SPSS A w]) i
TGt i . AW Pl B AR RS W
B R IERI M, LA axs ik, R M o0 41 1 S0 56 &
3L IGF-1 H) 30U AS 6] 5] £ 1) Pegfp-C2-PSF J5i b % Gt
ZH F pGenesil-PSF-RNAi J5i ki % Je 41 5 & B % B 21 [H]
RE/6A 21 38 A2 28 1 22 S LA A 5 IGF-1 3%
B A %% Yy 2 | Pegfp-C2-PSF J5i ki %% Yt 2 Fl pGenesil-
PSF-RNAi JFiki % YL 2 RF/6A 40 i VEGF mRNA iy
AT 2% 3K B (19 22 5 [ %5 Pegfp-C2-PSF 57 ki 5% 4 21
IGF-1 JA [F] o 5] 248 g b pERK 2 1 22 3K i 1Y 22 57
e A s TG U0126 4b3LET Pegfp-C2-PSF Ji k. 5% Ut 21
MR Y 20 i b VEGF mRNA FHXf 5519 22 5 1
PR WG R 2 5 22 3 A, 4 1) 2 8 b AR ] LSD-t
K. P<0.05 JERAGI2HE L,

2 FR

2.1 B JE IFG-1 J ¥ T Pegfp-C2-PSF Jii ki 55 4L 24
RF/6A 4 Jf i) 3 /4 2

A7 8 IGF-1 WY A [ 7 it Pegfp-C2-PSF KL
RO ARG A R BRI E R A R E X
(Fropgu = 839.270, P = 0.000; Fogny = 5.224, P =
0.005) . 557G IGF-1 #il 1) Pegfp-C2-PSF e i % Y 21
HEE, IGP-1 3 S Peglp-C2 %% % 4114 1 0.00 g,
0.25 wg.0.50 pg M 1. 00 pg Pegfp-C2-PSF Jii i 5% YL 21
RF/6A 4 i 3 £ R B BT, 2 R A KT F &
X (¥ P<0.05) ;5 0.00 wg Pegfp-C2-PSF 5t ki %% Y 20
HILE 0. 50 pg 2 1. 00 pg Pegfp-C2-PSF L% 4 41 4
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Mus 2R TR, 25 WARITER L (P, =
0.040,P, ,,=0.015) (£ 1), L 0.50 pg Pegfp-C2-
PSF J5u A % Yy 41 AF by £ 3 1) 1 40 o

&1 IGF-1 ##/ETEFE Pegfp-C2-PSF
TR R e 28 40 B O 388 AR 3R (x5, %)

N Peglp-C2-PSF U % e 41 4 % 11 ¢

QN HAR XA
0.00 pg 0.25 pg 0.50 pg 1.00 g

IGF~ 3 0.120£0.008 0.120+0.002  0.120£0.012  0.120+0.007 0. 1300.010

IGF* 3 0.260£0.006" 0.2500.002* 0.250+0.017* 0.220£0.020™" 0.2100.010*

T Figr g = 839-270, P =0. 000 Fpgp s =5-224, P =0.005. 54 [
Ky IGF 41 %5 ,* P<0.05; 5 4% [ 0.00 wg Pegfp-C2-PSF #% Y 4 1t %5,
"P<0.05(WHEZ 7 2% /0 #r, LSD- K %) IGF: Jji % ZAE/E KB 75
PSF : 2 %6 5 I I 1) 45 5 726 (4 M6 07 4 1 7

2.2 4T IGF-1 H# T pGenesil-PSF-RNAi Jii i 4% s
21240 M 2 ¢

A B IGF-1 | i) A 6] 3¥1) & pGenesil-PSF-RNAi
JORL B Yl 2 20 3G AR SR BV L 22 A ST R L
(Froppw = 1312.867, P = 0.000; F, .y = 55.086,
P=0.000) .75 J& IGF-1 J ¥ 1y 4 7F T, A [\ 5] &
pGenesil-PSF-RNAi Jfi k7 5% Yt 41 [6) RE/6A 21 Jifg i) 384 A=
FIC W B A Ak, T IGF-1 il 3 J5 & AR 48 L & 0.00 .
0.25.0.50.1. 00 pg pGenesil-PSF-RNAi Ji7 fi % Ut 411 (1)
2 396 2E AR W W v T AR A TG IGF-1 il A, 22 5
YA G (¥ P<0.05) ; IGF-1 Hl 5 0.25,
0.50.1.00 pg pGenesil-PSF-RNAi Jii %7 % YL 4] RF/6A
21 B 14 39 A= ZR B 5 T 0. 00 g pGenesil-PSF-RNAi J5
WY dl, 22 R WA Gt 2% L (P =0.041.,0.010,
0.003) (£ 2), ¥# 1.00 pg PSF-RNAI % YL 41 H
fxidi PSF &,

%2 IGF-1 /5 AR 7 & pGenesil-PSF-RNAi
SR AR R R B 18 A R (s, %)

AR & pGenesil-PSF-RNAi 41 4 ffi 3 4 %
AR HAR R4

0.00 g 0.25 g 0.50 g 1.00 pg

IGF~ 3 0.110£0.004 0.090£0.015  0.090£0.04  0.110£0.005 0. 1100. 005
IGF* 3 0.210£0.019* 0.190£0. 016"  0.270£0.02*" 0.320£0.03"" 0.35020. 02

U F o = 1 312. 867, P =0. 0005 Fpgp 5y = 55. 086, P=0.000. 5 4
F ) 1GF™ 41 5, * P<0. 05 ;545 [ 0. 00 g Pegfp-C2-PSF 5 e 41 %5,
"P<0.05,°P<0. 01 (WK % )7 224041, LSD- K By)  1GF . Jj i A A K
PR s PSF « 2 3 Wi g 7 91 45 4 65 AR SR B 5 TR 7

2.3 IGF-1 #I| 3% J5 A |7 PSF %% 4t 40 RF/6A 4 iy
VEGF mRNA B8 %f 235 &
AJA] PSF ¥ Ye el A4 5 JC IGF-1 | # if RF/6A

Ml VEGF mRNA AHXF R B BR L 2 R A 5
e L (F,,, =28.064, P =0.000; Fy =203.651,
P=0.000) ,H i JG IGF-1 #I| i i}, Pegfp-C2-PSF Jii $i
B yu 2 Fl pGenesil-PSF-RNAi % Yt 2 RF/6A 4 fify
VEGF mRNA By AHX} 35 & 5 X A K 22 7 8 5
P12 (¥ P<0.05), IGF-1 Hi| 3 J5 , Pegfp-C2-PSF
JORLHE Je 2 VEGF mRNA [ AH X 2% 35 i B AR T % 1]
20, i pGenesil-PSF-RNAi %% 4L 2H 41 s F* VEGF mRNA
(Y AE X Ik i B T X R, 2 R A ST R L
(P=0.016.0.019) (F£ 3) .

£ 3 IGF-1 R EAE PSF &AM K VEGF mRNA

B9 3T R K (xxs)
N [ 30T 4
21 73] PeAckt  VEGF mRNA AR 3354
IGF~ IGF*
X IR 20 3 0.27=0.09 1.26+0. 19
Pegfp-C2-PSF Jfi b % YL 41 3 0.22=0. 08 0.79=0.07°
pGenesil-PSF-RNAi #; s 21 3 0.240. 05 2.29=0.43°

T Fjpy =28.064, P =0.000; Fy =203.651,P=0.000. 54 H [ %f
MRZ1 L4, " P<0. 05 (WX % J5 22 43 H1, LSD-t £ 55 ) IGF: Jjli &% A/
K 7 PSF . 22 R 0E 5 51 45 4 26 AR OG89 32 R VEGF : 1ML 48 79 e A=
K

2.4 IGF-1 J 3 J5 A [6) ) 8] Pegfp-C2-PSF J5i k. % 44
ZH 20 i pERK/ERK 2 [ 19 343k

IGF-1 B35 0.1.3.6 h R F% Ju 28 4 Jifd vp pERK
(1) 42 38 2541 W] 3 5, HLWT S 9 T Pegfp-C2-PSF [i7 ki
S UL 2 | Peglp-C2-PSF Jifi % U4 20 41 il vp ERK 25 11 1)
FIBFAT IR T ARG (1) o IGF-1 J A [a] B[]
T e 2H 0K B Yy 2H 4 B b pERK/ERK 3835 & A e
BEFAE G L (F,,, =43.441,P=0.000;F,, =
17.578,P =0.000) , H o A 5% Js 20 240 il IGF-1 ) s
1.3 .6 h pERK/ERK £ [ 4 35 5 X 8 H X B4 (0 h) B
TR, 1M Pegfp-C2-PSF 57 KL% U 20 240 g IGF-1 341134
Ji 1.3.6 h pERK/ERK 25 [ 2 ik #t 4 800 IR 2 (0 h)

ARRAL Pegfp-C2-PSF [k fesi]
PERK‘-- — : St cath T SN
% % £ 3£ £ 1

HAIE Ooh 1h  3h 6h 0 lh  3h  6h

El1 IGF-1 R# A ERE PSF 5RiAHERK FSEEFUEE

IGF-1(0.1.3.6 h) :IGF-1 S 4 Ml A [RIWF 1] 2% 1 ~ 4 A= K
F PSF () RF/6A il 22 IGF-1 RIBA R W5 pERK 2 H /9 2 4k ; 4%
WS ~8: R IK PSF Y RE/6A ZMIZE IGF-1 RIFOA R ] 55 pERK 2K
FIHIZEfL IGF BB AR E K H 7 PSF . 2 R W e J7 51 45 45 26 1 A
KOTH R T s pERK B R £k 4N AL 41 9855 28 1 IR
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W1 TE 5 (B P<0.05), $3J5 1.3 .6 h, Peglp-C2-
PSF i e 2 40 p pERK B 1 22 35 0 29 W) 0 F
R B e 21, 92 5 M A ot 2 5 X (P = 0,017,
0.000.0.000) (F4),

%4 IGF-1 % A% PSF pERK/ERK
EAREE(x2s,4)

IGF-1 5 AN JF B 1] pERK/ERK % 1334 &

0h 1h 3h 6h

45 A

beim

0.41£0.06  0.69£0.03  1.00+0.21  0.64+0.02
0.39+0.05  0.38+0.06" 0.56+0.08" 0.36x0.08"

R4 3
Peglp-C2-PSF [ KL 4% e 4 3

T Fyy =43.441,P=0.000; F .y = 17. 578, P =0. 000. 5 4 [ X P 41
LA, " P<0. 05 (IR R Jr 2243 7, LSD-1 35 )  IGF: R & KA A K
T s PSF: 2 B W e 7 51 45 4 25 1 AH O BT 52 R ; pERK : 8% R Ak 4 ffa S
W

2.5 U0126 X} VEGF mRNA 47K - 1 5

U0126" b B G , K %5 YL 4l 40 g b VEGF mRNA #f
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HEAE B A B R AT A AR T A AE T AR 5
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P 40 ) MAP/ERK ¥ i ( MEK il ) (1) MEK1 il
MEK2 3§46, (HA Ml ERK B B iftE. A0t B
715 AE PSF &5 63K 2 J5 U0126 F 30 4l 7K 7 34 i, 3271
PSF "] LI Pp[a] 334 i U0126 (1% 25 2R, 1356 B PSF a] 41 i
IGF-1/ERK/VEGF {5 5 i %, 5 8 0516 RNV H) ¥ 25
Yo ARWITELRIE WoR , R FRE R PSF {LREM Hl IGF-1



.16 - ARSI IR B 24 A5 2016 4FE 1 HE5 34 5% 1 ) Chin ] Exp Ophthalmol , January 2016, Vol. 34, No. |

PG B RE/6A 4 Jfa 38 28 -~ 8 VEGF [ 3R35, B 7E
IGF-1 FI¥ M AT 42 T, PSF A fE & 4% LR fER] . Lukong
SEO L B, R R A K T 3 , PSF il gt 45 BReast
IR W B AR S G, 2 5 A0 M R I R 4R . A A AT A
UESE H AN K- 4 34 J5 PSF v] 515 5 56 5 1 %
SEWEF 6 BRI E AW, i S B X Lt
1Ll 1 2 STAT6 BN B Gt , 8 EA LS
WEAL , JE T 40 ) STAT6 A i 76 s & #E 2 0 AT I 4
wﬁ%ﬁ,%wmﬁAmPﬁka%MFva,
TE 4 B sl R A0 i D oK OF & AR el AR B, PSE XS AT &
A A X AL AR 5507k 2 5% 1 50 28 A8 A A5 HE RS o 1 R AR
I, DA 4 35 N FRBE A Fa i . PSF B9 IGF-1 g A 456 i
X B G ARG )T M B LB E R, BATEIT 5%
LR ) VEGF i 7l K 2 8 VEGF B o B Bt (4 5l %
VEGF-trap, B 115 VEGF [ 45 & A H A o AH sk Bk,
6 ¥ 8 7 9 B K S A K F VEGF 22 5, T A= 21
JKAE %) VEGE 0] DL 4 +5 145 19 15 7 25 A f T g, — B
T AR, 2 T TE L4 G S ﬁﬁﬁ%ﬁﬂlﬁj 5| A
W3 K AE . PSF 25 AN [R]85 Al 38 1 /% i HIR 38 ke 245
i IGF-1 7K Sl el A8 ‘(ﬁﬁﬁﬂﬁiﬂl #l VEGF {9 BE 1
Feak m TR, DI R FE AT S ] ) B 9 AN 5 e
VEGF {4 #K V- 0 4E 55 , A 2Rk R S5 P il VEGF
ik M RNV VG IT B 259 o

%k

[1] Deissler HL, Deissler H, Lang GE, et al. Inhibition of vascular
endothelial growth factor ( VEGF) is sufficient to completely restore
barrier malfunction induced by growth factors in microvascular retinal
endothelial cells[ J]. Br J Ophthalmol,2011,95 (8) : 1151 - 1156.
DOI:10. 1136/bjo. 2010. 192229.

[2] Nicosia RF, Nicosia SV, Smith M, et al. Vascular endothelial growth
factor, platelet-derived growth factor, and insulin-like growth factor-1
promote rat aortic angiogenesis in vitro[ J]. Am J Pathol 1994 ,145(5) :
1023-1029.

[3] Chantelau E,Meyer-Schwickerath R, et al. Reversion of ‘early worsening”

of diabetic retinopathy by deliberate restoration of poor metabolic control
[J]. Ophthalmologica, 2003, 217 (5) : 373 - 377. DOI. 10. 1159/
000071355.

[4] Urban RJ, Bodenburg YH, Wood TG, et al. NH2 terminus of PTB-
associated splicing factor binds to the porcine P450scc IGF-I response
element[ J ]. Am J Physiol Endocrinol Metab,2002,283 (3) : 423 —427.
DOI:10. 1152/ajpendo. 00057. 2002.

[5] Urban RJ,Bodenburg Y, Kurosky A, et al. Polypyrimidine tract-binding
protein-associated  splicing factor is a negative regulator of
transcriptional activity of the porcine p450scc insulin-like growth factor
response element[ J]. Mol Endocrinol ,2000,14(6) :774-782.

[6] ZRANE , ZIRA T, 55 T2l Pegfp-C2-PSF JTkL i dt S ik [J].
220 F A 2F 2 75,2009 ,6 (3) :235-238. DOI:10. 3870/j. issn.
1672-8009.2009.03.010.

Dong LJ,Li XD, He JY,et al. Construction and Expression of pEGFP-
(2-PSF Recombinant Plasmid[ J].] Med Mol Bio,2009,6(3) :235-238.
DOI:10.3870/j. issn. 1672-8009.2009. 03.010.

[7] Ferrara N, Davis-Smyth T. The biology of vascular endothelial growth
factor[ J]. Endocr Rev,1997 ,18(1) :4-25.

[8] Punglia RS, Lu M, Hsu J, et al. Regulation of vascular endothelial
growth factor expression by insulin-like growth factor I[ J]. Diabetes,
1997,46(10) :1619-1626. DOI:10.2337/diacare. 46. 10. 1619.

[9] Danis RP, Bingaman DP. Insulin-like growth factor-1 retinal
microangiopathy in the pig eye[ J]. Ophthalmology, 1997,104 (10) :
1661-1669.

[10]Baudouin C, Fredj-Reygrobellet D, Brignole F, et al. Growth factors in
vitreous and subretinal fluid cells from patients with proliferative
vitreoretinopathy[ J | . Ophthalmic Res,1993,25(1) :52-59.

[11]Merimee TJ,Zapf J, Froesch ER. Insulin-like growth factors. Studies in
diabetics with and without retinopathy[ J ]. N Engl J Med,1983,309(9) :
527-530. DOI:10. 1056/NEJM198309013090904.

[12]Smith LE,Shen W ,Perruzzi C,et al. Regulation of vascular endothelial
growth factor-dependent retinal neovascularization by insulin-like growth
factor-1 receptor[ J]. Nat Med, 1999,5 (12) : 1390 -1395. DOI; 10.
1038/70963.

[ 13 ]Patton JG, Mayer SA, Tempst P, et al. Characterization and molecular
cloning of polypyrimidine tract-binding protein: a component of a
complex necessary for pre-mRNA splicing [ J ]. Genes Dev,1991,5(7) :
1237-1251. DOT:10.1101/gad. 5.7.1237.

[ 14 ] Patton JG,Porro EB, Galceran J, et al. Cloning and characterization of
PSF,a novel pre-mRNA splicing factor[ J]. Genes Dev,1993,7(3) :
393-406. DOI:10.1101/gad.7.3.393.

[15]Tyson-Capper AJ, Shiells EA, Robson SC. Interplay between
polypyrimidine tract binding protein-associated splicing factor and
human myometrial progesterone receptors[ J ]. J Mol Endocrinol,2009,
43(1) :29-41. doi;10.1677/JME-09-0001.

[16 ] Dong X,Sweet J, Challis JR, et al. Transcriptional activity of androgen
receptor is modulated by two RNA splicing factors, PSF and p54nrb
[J]. Mol Cell Biol 2007 ,27(13) : 4863 -4875.

[17]Lowery LA, Rubin J, Sive H. Whitesnake/sfpq is required for cell
survival and neuronal development in the zebrafish[ J]. Dev Dyn,2007,
236(5) :1347-1357. DOI1:10. 1002/ dvdy. 21132.

[18]Elsaeidi F,Bemben MA,Zhao XF,et al. Jak/Stat signaling stimulates
zebrafish optic nerve regeneration and overcomes the inhibitory actions
of Socs3 and Sfpq[ J].J Neurosci,2014,34(7) :2632-2644. doi; 10.
1523/JNEUROSCI. 3898-13.2014.

(191 W57, ARAE 8 £, 4. 54 AE OG5 2 2R W 0E )7 91 45 5 1R Al

IR BT TR 0 S 5 A0 0 A TR B R AR T LT ] AR IR
JIE IR 2% 75,2014 ,30(5) :504-508.
Tian F, Dong LJ, Zhou Y, et al. Inhibition of oxygen induced retinal
neovascularization by recombinant adeno-associated virus-polypyrimidine
tract-binding protein-associated splicing factor intraocular injection in mice
[J]. Chin J Ocul Fundus Dis,2014,30(5) :504-508.

[20 ] Lukong KE, Huot ME, Richard S. BRK phosphorylates PSF promoting
its cytoplasmic localization and cell cycle arrest[ J]. Cell Signal,2009,
21(9) :1415-1422.DOI1:10. 1016/j. cellsig. 2009. 04. 008.

[21]Dong L, Zhang X, Fu X, et al. PTB-associated splicing factor ( PSF)
functions as a repressor of STAT6-mediated Ig epsilon gene transcription
by recruitment of HDAC1[J].J Biol Chem,2011,286(5) : 3451 —3459.
DOI:10.1074/jbc. M110. 168377.

(e H 19 :2015-11-03)
(ARGt 7 T i)



	yk_1fm.pdf
	yk_1cy.pdf
	nw.pdf
	22_yk1ml_PS.pdf
	22_yk1a_PS.pdf
	22_yk1b_PS.pdf




