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Transforming growth factor-8,(TGF-8,) ¢t basic fibroblast growth factor (bFGF) 7}
2] et s el FAo) nxe JEgE ATt TGF-Fe d&Tdd Hgd A%
4% JAE ¥ bFGFe F4AAh 10ng =2 bFGFE iRl H7lste] Alchulera
AZAME TGF-Bo % S dAEH7T Atgbslith. TGF-8, R bFGF-specific antisense
oligonucleotide® transfectionAl7|H ©1& AAARAAES] autocrine E¥7} BEHoZ Ak
# A}, PLC-71-specific antisense oligonucleotide® TGF-f, ¥ bFGFT EFol|A ol&
AAAALe] ZA8-g e} Genisteine 2 XY TGF-B, ¥ bFGFF EFA =
o} Alzhel| wEEte M X F2jo] JAHATE ol A= A FHAHAEAA PLC-r1
9 tyrosine kinasecll €J&3te] 2137} AE@E AARGH(3IREA] 39:1192~1203, 1998).
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This study was undertaken to document the effect of transforming
growth factor-5,(TGF-8,) and basic fibroblast growth factor(bFGF) on the

proliferation of pig retinal pigment epithelial cells(RPE).

Whereas bFGF

increased the proliferation, TGF-8, showed the inhibitory effect on the pro-
liferation. The inhibitory effect of TGF-f, disappeared in RPE subcultured
with 10ng/ml of bFGF. Both TGF-$,- and bFGF-specific antisense oligonu-
cleotides blocked the autocrine effect of the growth factors. PLC-71-specific
antisense oligonucleotide inhibited the effect of TGF-8, and bFGF.
Genistein inhibited the effect of TGF-8, and bFGF in dose-dependent man-
ner. The data suggest the involvement of in PLC-71 and tyrosine kinase in
signalling (J Korean Ophthalmol Soc 39:1192~1203, 1998).
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z29] dfsle € JUELH FAzZ B
°“'_VL7P UANEH HZde 239 dF3eE =
P‘ AxtZ2 AJAA growth factor) o] &g

o] Fo}'?, =39 Hf3lel #As 53
#H g B2 AFUAE transforming
growth factor-B(TGF-A) ¢ basic fibroblast
growth factor (bFGF)°lt}. ©)1E& Al (in
vivo) R AA ] (in vitro) 4¥E B =7
o] HAF3tE fEste guRdalye] dal ol
Eox 3 Yo?,

TGF-f= AEY 2F 9] £/ ue} gggt 7)
g 7R e AR 53] AR F9
#ABtY TGF-A7F A3 ez #osa vk
A AN 2 A HEE B3l & LA
Utk TGF-fe 3438 dgo] Tt d=
ZAE, A9 e WA X F4.e A8
N2 AREAEY F242 FAAZI0T geid
o TGF-Ae WA Z Y S84 %9 o5& 9
AR vt A E e} HFEM T el F3
3 (chemotaxis) & 71 otz 3k, ©f ol
7F TGF-f= AE97]3 (extracellular matrix
 ECM)9] 4822 H4H4 collagen?! type
I, I, V collagen® fibronectin® ¥AE =
7H71e v AEL71AE Eadte 75 vt
%l plasminogen activator (PA) ¢} metallopro-
teinase®l & TAA7|T o5 Bl JAA
¢l PA inhibitor (PAD) ¢} tissue inhibitor of

e rL nu rlo

bFGF, PLC-71, retinal pigment epithelial cell, TGF-8, tyro-

metalloproteinase (TIMP) ¢ 4 Z7kA|Zith
"0, wetdq TGF-87) ZHolA =eg gt
I B3 71de] ARE AR MEUIRe F
77t eitsl e A3t 2 A do

bFGFE #A71A] &2iX fibroblast growth
factor (FGF) 9] 9743 9E 59| shiz2 FGF-28
1% BTk o] AU ohfd A olA EA)
3% autocrine growth factor®4] heparin-
binding A31AE F9 shteltb’. bFGF=
2225 FAT AEEY] 349 ol Y &
o3ty ZEd AR A (angiogenetic fac-
tor)o]ln FBAUIAE L i 2] Z4 &
7710 AEFHE H/FEA T Hez W)
A7l Aoz deiA AFAR BAEs
3LE FrEdts 583 A2 A4z UP?,

TGF-AY bFGFE t& RE AAQIAEAH
A 3zatel} ¢l kinase receptordl] &l&iA 2 AF
g AX g2 Ao o] oA FGF
F4Av TGF-8 44A= phospholipase C-¥
1(PLC-7D) & QAASIAA EASAF oz o] &
Aae Eaol 93] A2A 3 (second messenger)
E91 diacylglycerol® inositol phosphate”} T
oA ol HHEEo o EA3lE protein
kinase C& AIXW calcium level® F7MA7 2

2M AE F4& #EIP”, Kinase receptor
% PLC-r1€ A=W ’\1§“7é(cytop1asmic

effector protein) & ©]&3h= 79 genistein®
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A2 e PLC-rlel AXET 832 o| &3
© AL dAER= Aoz dEA Uk 2 A Al
X ¥l A5rt AR AgEHex Aade
AL olde]l A 2 Az A 75L& A
doka B 4 gloh

Antisense oligonucleotidet E&-FRz}e] o
dE Bolx oz AAsly] 3t AMgEHI Ut
#2 mRNA9 d71M gl 42A<] oligonucle-
tideg <& 1571¢] 4712 FASA A3l Fo
3t ol oAl AA7|FE Helth

AR 249 AEAFHE e Fa9 HR/E
AZ7L AT olFdta T8t AwEE
ZfatA| vt v R 22 Y ARde HA v R
AAZER] AF, Ub, k& ABMAEE] A+
THEZ AT olE MY HES] T4 ¢
24382 AR37t ol FoAR. dete] A% Ut
ARG A7 date] A ftel Bogicta Az
HARE d/3tet #¥o] ' TGF-AY bFGE7L
ekl AT A F] FAlof] BefdleA] o} o
9] Az A ] #E AT FF3ch

£ AT ARshl #ddte dEHA AF3Y
2191 TGF-fY bFGF7F Wt Aaduyze] &
2o vRe Y AFEARTNSY JFgT} Hm
AT TGF-f2+ bFGFe W antisense
oligonucleotide® transfectionAl# Z4&=}
7F AAEERAE d7Eka o)L AsAE #
odhe 71AE JAFZN olge FAEHNI}
AAH e=7tE AFstazr atHAY, AsHg
& genistein® 2 A&7 = & PLC-71o) o
gl antisense oligonucleotide& transfection
AlA A ATy B AR F
4 TGF-f& TGF-Bolng"? ole ANE AF
stk oledl AAMEE NFAEZ WHEAT
£ A2 ¢HAA bFGFE 593t gty iit
A E7F Wy o] ZHFARE BEAE HoleA
T FUI AT &R Rl

Mz oW Ey
1. 58
HA)e) tFE Aol 70% alcohol® 2E3taL
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penicillin-streptomycin &9 @30 6A1%
olulof APHR W3}

2. MzEZof ufet

1) YoM Hie
1A 28% 7IE &Ads AAG T
petri dishell povidong B3 AzE 23 A%
Ho| & AFE wE AN 2AAE
AAsT BHE forceps2 HojUAot HE
%ol T FRbRo] wHHES A A A8
DMEMo 2 ZA2HA AAudct. dFE
0.05% trypsin + 0.02% EDTA &£%°=2 A
¢ 37C incubatoreld 1A13F A= Fuch ¢t
T el A& Follo] conical tubeZ &A
DMEM-20(with antibiotics) S 3M& 4je] ¢
A 28t 6 well HAl 2~579 o] 37
T 5% CO, ¥iF71eA viekatdct. a7 At
7 DMEM-102.2 upte] 3 AXE7F 70% @
g ol W EEW|7F 1:30] HEF 349
DMEM-102.2 Auejdstct. 2-3tf AXE
Ago) AL&sATh

2) bFGFe| X|&ZEeQl AE stol| ataiiatm|
MiE HiS
A 10 AZE A Fstas bFGFE 10ng/
m FEZ Wjgdd Hrlste X&H o2 bFGF
o] g3k ol wjkste] A b AEE AP A}
£33 ch

3) MREAME ol

Avte] Ay v Za UM ZA AT 20%
fetal calf serume] F#E Dulbecco’s modi-
fied minimal essential medium (DMEM-20)
uokl 10m-2 100mm A FujeF HA|o) £ A
22 228 ¥tk Penicillin (50U/mL) -ste-
reptomycin (50ue/mL) & ¥ol F3 37¢C, 5%
CO, A271oA wjeFatct. 48A1 ¥ 45
£ vEln YT ujFdeg ZolE F AS W
it MEZF 50% ©&9 9hg o]FH HE
£ 0.25% trypsin-5mM EDTA &0 =24
A WFHAZRE REdt EeHst 1:39] H
=E 3l Adege . wigFdL FCSE
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10% =33 FYuiA (DMEM-10)o] &4 %]
FUAE 9& Aoz It Al 56U HA
BEHEE A AR

3. TGF-B,2t bFGFel MEZEZSAoll et ®o}

M EE hemocytometer® A Z3d 96 well
mFg Al 5x10'704 ¥ DMEM-102.2 Hj
okslgdth M ¥E7F ¢k 70%9 @9 o] FANE
FCSE 331 && DMEMeIA 24713 A%
vjksldet. TGF-5,9 FAEHE BA37] 9
ato] wj ¥l S wlx] gn A7HA B = (Ing/ml,
5ng/ml % 10ng/ml)9] porcine TGF-5;(R&D,
MN, USA)E Az Hrpsla 24, 48, 72413t
o wds & A ES S A%t bFGF
i 10% FCSE Z33 &6 FA] A7HA]
¥%(Ing/ml, 5ng/ml 2R 10ng/mi)2 bovine
bFGF (R&D, MN, USA)E AlXd H7}3}s
heparing 10wg/mL ¥EE2 F7IAc HAl
24, 48, T2A1ZF O Wik ¥ AEFHE M
Att. bFGFe 9% 3ol Aldiulekd ety
A Z TGF-8,% bFGF7t A EF e ulAl&
Agg ATy Hatde AAAAY FEE
10ng/mi 2 13 5] APs3ch

4, TGF-B, U bFGF antisense oligonucleotide
£ olgst x| &1t

TGF-8, ¥ bFGFe £471%< Alshe 7]
Ae Apslaal o] W antisense oligo-
nucleotide?] ZHE AF3}AT. AHEE anti-
sense oligonucleotided] MEL& th&3} 2t}

TGF-8, antisense:

5 -CAGCACACAGTAGT-3
bFGF antisense:
5 -TAGCTTGATGTGAGG-3
2IE AFA717] 93t phosphorothicat-
ed nucleotide® A3tk (Bio-Synthesis,
Lewisville, TX, USA). €4UzTo2e &
zto] thEt sensed AZEt] AL ARE
hemocytometer® A&3ted 96 well ¥lFHA|
o 5xX 10708 Y31 DMEM-1022 wjFstaAth.
AZEZ} 2k 70%9 @HE& o]FHE opti-MEM

(Gifco, Grand Island, NY, USA)2E A3
& ¥ lipofectin (Gifco, Grand Island, NY,
USA) & o] &3l 254M antisense & sense
oligonucleotide® %Fo3tdtt. 6AIF F
DMEM-102.2 48413t vjd& & Al xF4 L ¥
Al AR RoFoM e FAEI &
3 d¥Agdd 2A%S FHENT 1B S
10ng/mi5+& A9 st

B, PLC-y10l 8t antisense oligonucleotide
E 0|88 x| &1}

PLCy1& 1 327} 2A Aoz Uy A
o), &43H8d #A3= X box, Y box, &
Aot E2d J&2& 5 JdEE A= 20
2] SH2 domain® cytoskeleton® FZ&Jtia
7188 ¥ 719) SH3 domaino.® FAHo <
o 2 A¥dME Y boxdl W antisensed
A Zslc). A% antisense oligonucleotide
9] ME& o At

PLC-1 antisense:

5 -CGGTGTTTCTCATAGCTGAT-3

AHE ®&A17]7] 98] phosphorothioat-
ed nucleotide® 23 tH(Bio-Synthesis,
Lewisville, TX, USA). SAUZToEE
sense® Azte] AlEEET. HA¥ExuL 59
73%-9 243tdct

6. Metabolic inhibitor (genistein) & 038l
A4 7173

Ztz} o}bRd A AE A ¥ ET, TGF-S
¥ bFGF ©EXx1, TGF-A, =& bFGF +
genistein AXTo2 o] A¥aqTh. AXE
hemocytometer2 A&38t 96well ¥ FHAll
5x107) A ¥3 DMEM-1022 HjFstact.
AEIF ¥ 70%9] TS o] FAE W FCSE X
1A @2 DMEMOIAM 24417t A& wigg &
genistein©2 A&t Genistein XA &
&= zh 104M, 5064M, 100eMz 2elatsith
Y mediagE uHrel FAAM Fo F 24, 48,
72X kS X AE SAEARE FAIAC
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7. MEZSAe] B4 MTT assay

g EQ 7 wellolAl AE9] WAE 2A2Y
Al 1004 AT 1004 FAE - 2 well
of MTT (tetrazolium salt (3-[4,5-dimethyl-
thiazol-2-y1]-2, 5-diphenyl tetrazolium bro-
mide), Sigma, MO, USA) 0.5mg/ml of PBS
E 10044 H7retdrh. 37C, 5% CO.0A 4A]
iR F AEe] iR E ZA A A A
Axe] 48 47 8l F 30uAEe EAF
At Z+ welldl 10049 DMSOE A7tk <
20~30%7t plate shaker2 &Eo] £ ¥ EL
312e microplate reader (BIO-TEK INS.,
VT, USA)E AH&-3td 570m 2 650meA] &
FEE F48td 570melA % grollA 650mm
oAA ZH2E kAT,

8 EAIXz]

nj Agaict 3719 wellE 33l 2702 &
5E Fstz ol9] HAFHS 13 23¢e= dn
olg|st £ & Z A}t Held 339 4d
< AAEEY. 7 dETe] uERTol tig HE
&% 7ot HHLEFHANE FAFHU

120

100

80 r

60 r

% of control

40 +

20

O 1 t ]
0 1 2 3(days)

Fig, 1. The inhibiory effect of TGFS, on the pro-
liferation of RPE. 1(®), 5(®) and 10(a)
ng/ml of TGFR,
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Microsoft Excel s o] &%) Student’s t-test
£ A8

2 o

L TGF-A7t depMiaamMz 4o ojxl=
o8

TGF-A, FAZNM e F59} Fo 7|3t vl
st} 2 Fol HlEte] A EFo] AAHATG
(Fig. 1). ¥'4 bFGF FdFM e FE9 5o
71kl wlESted 2Tl vdte] M EZA A}
A& cHFig. 2). 23U bFGF 93sglel A
thej e ek A 2ol thE TGF-5,9 A
A &= bFGFe 98 slol Advids %
ST EANE 195 28AFE AR
(€0.05) LAl @A AletA (p<0.0D 4%
ko] Tz} glo] A WRT AES) 2jolr)
RN (pr0.05). ¥ bFGF+ bFGFS 93
stol] Alchui e GG A o st ® 7
g 22 aAE BHgon 1Y FE 3UF Z5F0)
A bFGF 98¢le] A MEo e I #
2%k 2}ol7t AATHpP0.05) (Fig. 3).

250 r

200

180 r

% of control

100

50 r

o 1 1. 1
0 1 2 3(days)

Fig. 2, The proliferative effect of bFGF on the
proliferation of RPE. 1(®), 5(W) and
10(A)ng/ml of bFGF.
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2. TGF-8, ¥ bFGF antisense oligonucleotide
£ ol28t o &t

bFGF 3gkglo]l Aty aha gl A £
A& TGF-8, antisense ©% transfectiontro2
% TGFA2 244 aAE FEH o= AT
o (p0.01) TGF-4, antisense® TGFA,9+ B4
o transfection 3tH%E TGF-5,2] 24| Av=
repHoz AAET(pd0.05). 2 bFGF]
gak so] Aty et AT RAME
TGF-f, antisense® A¥2] F4]| Qg vR|A|
23519 thH(py0.05) (Fig. 4). bFGF antisense
transfection E3He AltheldA] bFGF 939 &
2ol #AIgle] sAeAEH bFGF antisense ©
= transfection?*S.2% bFGFe S4JAENE
=3 st e (p<0.01) bFGF antisenseS
bFGFS} EAld) transfectiondi% bFGF &3}
7} 2R o g 2k eH(pd0. 05) (Fig. 5).

3. PLC-y10l| th&t antisense oligonucleotide
£ 0|88 X &I}

PLC-Y1 antisenset 9% transfection®.2 4
FZAe e ed oY e AEEA
bFGF 93] %9 @A sldvh(p0.01). =%
bFGFS TGF-5,2 PLC-1 antisenses} A1l
Eoj3l] bFGFY 4% glo] At Faa
o) M EoME bFGFe &39} (p<0.01) TGF-5,
9] F7Hp0.05) AN e bFGFe] 9% &
of Aimery Het 23T EdME bFGFe
EI7HpO.05) AFHART TGF-52 E3tlle
3L AR IR (p0.05).

4. Metabolic inhibitorZ O|Z8 A 7|1H

Genistein® =8 Fo 7]t vjstd A
TZ4E AN olF AFde At
Al bFGF9 433 FasA A3t (Fig.

Fig. 8. The differential effects
of TGF-f, and bFGF on
the proliferation of RPE.
Ctrl RP, RPE subcul-
tured in the abscence of
bFGF: bFGF RP, RPE
subcultured in the pres-
ence of 10ng/ml of bFGF.

Fig, 4. The effects of TGF-A, ant-
isense oligonucleotide on
the proliferation of RPE.
Ctrl RP, RPE subcultured
in the abscence of bFGF;
bFGF RP, RPE subcul-
tured in the presence of
10ng/m of bFGF; TGF,
TGF-B,; As, antisense; S,
sense.
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6A and B). TGF-5,% genisteing FAldl] ¥
skl bFGF <d3gle] Althuldd Hahaisg
M EAME TGF-B9 FHAAEH7 s
Ao bFGFY B3 3ol Adivike B
A A Eo M= genistein ©F BAET) KA}
3 TAHAE B9 (Fig. 7A and B). bFGF
9} genisteing FAlo] Fo&@ A=) ek
bFGFe] 43z} #Aglel & MEAA bFGF
o] ZAFI} REFoE AVEHE HAFL BY
%} (Fig. 8A and B).

w2t

I

ARt A= X8 AAEME TGRS,
bFGF, Xx epidermal growth factor %2
A2 gEA ok

TCGF-Ae Mxu 229 FF/o wel B2 7]
T& 73 e 25kDag] @A A AHow

[ N Bsiy

7%
.
/
%
%

L

150(1198)

AR o]e] ooz EAFe Aoz A7
Hed 2% A7 (L, and 3)7F EAFOIM 2
AHAF. TGF-A= AFEHolx ATEA (pre-
cursor) A A= A Xz Rujd F C-
terminal domain®e] ¥ o] ¥4 (mature)d
HE Wzttt o] ArEA e TGF-f=
latent TGF-8(LTGF-8) =+ latency associat-
ed protein (LAP) 2.2 E2]9AH o]AL TGF-
B 48 (receptor) &} F&28-& 3R FEale B
g4 ol o] LAP 9%, LTGF-f+
e FARNA §AE latent TGF-B binding
protein (LTBP) olgl= ©r§a3} disulfide 2%
o2 ddselx] ot LTGF-A= 93714 (B4
2 bFGF)el 234 propeptide domaine] ¥
gleo] &A3tEct TGF-A43 fe FAMF=2A
o] F3YolFE A=Y AW EA (an-
chorage-independent) 43& fEdes Aoz
AP, £3F AFAYT BF ) HaFAE ek

Fig, 5, The effect of bFGF anti-
sense oligonucleotide on
the proliferation of RPE.
Ctrl RP, RPE subcul-
tured in the abscence of
bFGF; bFGF RP, RPE
subcultured in the pres-
ence of 10ng/ml of bFGF:
AS, antisense; S, sense.

Fig, 6. The effects of PLC-7, anti-
sense oligonucleotide on
the proliferation of RPE.
Ctrl RP, RPE subcultured
in the abscence of bFGF;
bFGF RP, RPE subcul-
tured in the presence of
10ng/ml of bFGF; PLC,
PLC-71; TGF, TGF-8:
AS, antisense; S, sense.
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120 r
100

80 -

40 |

20

o
-

2 3 (day)

A

120

100

60 -

40 |

20 +

0 1 2 3 (day)

®

Fig. 7. The effect of genistein on the prolifera-

tion of RPE. The cell was treated with
genistein at 10(®), 50(M) and 100(4&)M
(A) RPE subcultured in the abscence of
bFGF. (B) REP subcultured in the pre-
sense of 10ng/ml of bFGF.

120

100

80 -

60 -

% of control

40 |

20 -

o
-

2 3 (day)

(A)

120

100

60 |

% of control

40

20 |

0 1 2 3 (day)

B)

Fig, 8. The effect of genistein on the inhibitory
effect of TFGH, on RPE. The cell was
treated with genistein at 10(®), 50(m)
and 100(A) with 10ng/m! of TGF-8, (&)
RPE subcultured in the abscense of
bFGF. (B) RPE subcultured in the pres-
ence of 10ng/mi of bFGF.
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200 r

150 +

100

% of control

50r

Q
-

2 3 (day)

&)

250

200

150 |

% of control

100

50

3 (day)

®)

Fig, 9. The effect of genistein of the proliferative
effect of bFGF on RPE. The cell was treated
with genistein at 0(®), 10(m) 50(A) and
100(4) M with 10ng/ml of bFGF. (A) RPE
subcultured in the abscence of bFGF. (B) RPE
subcultured in the presence of 10ng/m! of bFGF.

152(1200)

o5 MA3ly FJUYE ASdvtn LA
TpABE® w TGF-f AE7149 collagen
fibronectin®] A4S F7H7]= BHH A2V
AL Halshe 7|5 S 7HF plasminogen acti-
vator (PA) ¢} &4:(matrix metalloproteinase
MMP) 9] §4& AT o]E Ta9 o
Al TIMPS #4-& F7HAZIT o2% &
49 TGF-pY o8 71de Ades HR4AE
A71AE FVHAHSEN EF3E ARl
o} dhgshd ARshe 464 AXEeride] FHo
A ke 2Rz E F 7] "o TGF-A71
AY =e oz #FHEHA S Aolgt 55
& 4 . dA g8zl TGF-AFoA TGF
B A AL FAEo g2 dojrhe vt
YL AdAse AR H(quality) & =
o A9 F2F Ay & 4&E 3t Y&l
geA k. & TGF A= TGF-A3 TGF-R9
21%%E gAgict. a8y RigiEe Bk 3]
o}z TGF-$;2 7152 HEstA] &rt.
bFGF gAl B2 23 EA)3l= A=
o 223 A A e ArlsE 7HA
Atk 53] o2 MEe7)dd AFE bFGF
autocrine growth factor2% A& A
T3 AEES ST o]Fdd #AZ 3
. ¥A7A 18kDa, 22kDa, 22.5kDa%}t
24kDa¥ 4 7Mel bFGF isoformEe] ¥&lA
en o] v isoformEL EF 3 mRNACA
T oY AEYAMe B2V & Ae®
g A YT P, oL HREAMAEE FAAH
o2/ Aded BgEe EEcn JFHEAE
A2 DA A= e signal peptide’t
A" 18kDa?! bFGF isoform< ZehyjmA|
F FollA wFAQ AR R Aol AEe
Aol Foste Aoz AzE 53] AF 4
ute] 79 Descemet®ol ARE bFGF7F v A
AAQ AAAFe Ao UIHTE HFEA
T2 HINA HR3E FEIvtn €94 U
B Z gZo] ubd v FH AR FAXE
ZA 27 Bl dudelzle] osiM MEE
bFGFY Aol 4551 oA MAHE bFGF
' FukgA BAALAEE w3 BHAER BE

huodr Rk E
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. % autocrine”ls s Fo2ZN HNEZE HFE
AE2 AYAA 74 type | collagend] A
£ FE 9 FJge FFHoE HAF3E /=t
= Aol

bFGF= FGF +&A& %38 AZAGA A<
o= Az Jd FGF7l 8oz ol 5= A
EE= FGFE #§4% AXWIME oB jsoform
2 AELR BulERA] ea A o= oF
solthe Bart o, o]R& bFGF/F A%
o] £8AE Bl AEE Hddhs AALe
T AAE T YEA 88 bFGE7F Al EuellA
9 olF& B3k Y A=A FE dohe e
A& AARRELE & AR RA RS FHo TEA A
A bFGFE AdA oz dcloa] dAF A
FFABAE AN E AMEEAA HAEGE B
a7t e,

TGF-f= drtzoz AuAxe] F42 AAs}
I FRAEY] FA L FZe ez gEA 3
ot B A¥dAE AU FEAZE TGF-Ael
olstqd FAo] EFFEJo wiF FUA Ty L
oA xS FAe dAgte AEst Uit 1
2t bFGF 98 3toll At sha AoAE
7 AREAIES EAE VX AIER HEE o)
gt 7Hg gl AAIE TGF-8, T4 &ve H¥
Ae ddTe g8 32 vAE 9] sl
o} ol#g AR E M= AL & A7 H
E HlojuA|Rt & dFzle]l #xl A7y U
Aol o)A WA M EE bFGF 93t
o NFAER WHYPHAE g A 2o wE
bFGFe A93MAEAE 2 ity
5o FAENE BHen bFGF A% 3 Al
el kst et A Eol e BT F4F
HE BAFA. ogd B A¥NMe TGF-A,
9} bFGF antisense oligonucleotide® tran-
sfectionAl# ©]&2] autocrine fuctiong il
sle] 2okt MAEMEE o|ln TGF-f9 bFGF
g dde] deix i o]E9 autocrine fuction®]
antisense oligonucleotide& transfection2 &
atEthE A3t dslen B dTx o8 gX
st ARE 42 7 UM EH FA S Hilo
25HA Al LA A EA E TGF-5,9F bFGF

v ddHe oz IHFAWH Y antisense
oligonucleotide® transfectiono & z}etsle]
autocrine functiong <A ATE gidEd)
£ A¥Ade 4REAEAN HY o189 7%
o] AtdThE Z2HE A& F Tk

2 AAJNAEAYE TGF-f} bFGFE AX
2ofl gl kinase receptorel 284 1 A E
AE W2 dest, @7 4= bFGFY
ASAGHAE B F 7H9 bFGF F#&A
(receptor) 7} ©]g#) 8} (dimerization) ©|'0 &
A AAQ tyrosine residue’t AAg QlAE
(autophosphorylation) € 2.2 &7} &4
glgic}, o] gA3E F8Ale Zolo] AEAU
& src homology 2(SG2) domaing TZ%
o2 ¥3sln e AZHEAAd st ©
BAES FLHh o] AAFA bFGF =&
TGF-# 4834+ phospholipase C-71 (PLC-y1)
< UAAA BRI o BN o] EAsld '
Aol o AM2HEES diacylglycerol® inosi-
tol phosphate?} THEOIXM™® o] A2 AHE
of 98 #AJ3¥ protein kinase C& 13l
AED calciumel 7153 1 A2 AEF
2g FEIG. AR AlHoz st
PLC-7198] AXUEEE BE3] LA o}
M EEZ7F (cytoskeleton) §] actine] #d=o] L
o= B3t 9dth & kinase receptor’t Q14ts}
HH A EAY ld PLC-r1o]l #4419 A4
T29] SH2 dumaine %3t 23 F&FS 3
o FEA 9 I4tslrt do o] EA4d
PLC71& AXx=d dAZdso Je AEXIH (5
3] actin) # A TFx%52 SH3 domaing &3}
o Z2]8 H&E sl AEe e 712 (sub-
strate) & E3sld A2AH-¢ veEdn dHA
o Zih A oA PLC-71& actin® vin-
culin® cytoskeleton complex& ¥HEYH cyto-
chalasin B& °| complex©i*l PLC-r19] #<
£ WA ste Aoz dAn Yok E=F PLCY
1o] wh-¢- <HFE iAol AEAYel ohg 3
fr=o] 3l bFGFe 2js &43td AEedM=
FEAo EejFoz JE2E PLCry19 distad
e A9 HHE F g1 Wi PLCy13 #
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— P eHAA A 39 B

£ HEL vl dAHA Egoletn & F
At

E AFA LS FAAN TGF-F4
bFGFe AzAGAAE stz PLC-r19]
antisense oligonucleotides$} genisteing ©]
f3lo] A ENRE FASATE B ATHL HA
PLC-719] antisense oligonucleotides® ©|&
sl Zretul sl Al EollA 3 AN F2 S o
Azths A0E 4 vk 1o B d¥EdNz
TGF-8, 2 bFGF7} B4 m] M o] 44
nxe 932 PLC-r19 antisense oligonu-
cleotideo] 98l AgEth= AF}E dAoH
ol ol ARUAEY 457} PLCr19l 93t
o viZjEche AL oridt EF & A4
£ ¥®]U4EHE (unphosphorylated) PLC-r19]
AEZANE Z22A3=AE AdEsr] Y3, B9
A 22390 tyrosine kinase A121AH] genis-
teing T3t At Genisteine AXE
A Yol 248 PLC71e F8AZ ojdHE
AE GAsled PLCr19 QIAMsHE AAst 1
272 HEFHE dAgctn Eud EFoth
MO B AEHME genistein® A7 FEo
Hlgste] F48 dAShe AHE B wEA
bl AT A X = TGRS, £ bFGFY 4
%7} tyrosine kinase®l &3t vi7jdci= #}
58 48 F UV
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