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HIRSEE 99% 6%

FER TR A IS 2 AT G RIS 38 U 2 AbHE 2R e B it [AT -
V77— 13D in situ hybridization 12 X % akW]

nE IR, WARRT SHEET Fi B
WE BEZ, 8% 8=, FL Sk
BEPREERAE IR

E: 3

B mRaEsEE T (fibroblast growth factor,
FGF) & FTMEFENEELRLERFEH LR TL
%, B4, Fv b ORSEFENERETT IVOEFMR
ARRERAE(IZ 5 W T FGF receptor 1 @ messengerRNA
(mRNA) ORBAEALI. HABEZ v b DIRE#R
BEBICRERE L — — R E A 1TV, RERAYICARFEARIT &
MEAER L 1z, EE, BRICIRERZHHO L,
HREEIE DY) A %€, FGF receptor 1 ¢cDNA frag-
ment 75 {E- 7= sense, antisense probe ZHUTin
situ hybridization {7 7=,

FEEIREEE Tld, FGF receptor 1 ® mRNA (I, #
[ErbiZaninfniE, NENEICRIBL T, AHEEE,

PREREAME O R ERHAIC, IRGEMmMERE, MEER
L REERES, IRESEE A EMEIC mRNA ORIR 4 &1, IkE&
BEST 4 MEOFAL I RE:E L 7248821 FGF receptor 1 M
mRNA OEWRIRH A b2 &3, FGF A UREEERET
S MEREITHR(BAELTVWA I ARL, WRER
L RzkmRn, MEREZFERRICK L FGF (B2 2 (auto-
crine) % %\ 385 (paracrine) BIZEULTWS &
EZZ bhit, (BEESEEE 99 : 642—648, 1995)
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Abstract

Fibroblast growth factor (FGF) is an important
factor for neovascularization in vive. In order to
clarify the role of FGF in experimentally produced
choroidal neovascularization, we demonstrated
mRNA for FGF receptor 1 in situ hybridization.
Krypton laser photocoagulation was applied to the
posterior retina of colored rats to produce choroidal
neovascularization experimentally. These eyes were
removed at several different intervals after
photocoagulation. Chorioretinal section were used
for in situ hybridization. FGF receptor 1 cDNA
fragment was used to make antisense and sense
probes for in situ hybridization. In normal chorio-
retinal tissue, staining indicating the existence of
FGF receptor 1 mRNA was seen in the ganglion cell
layer and inner nuclear layer. After the photocoa-
gulation, the staining was seen in the retinal pig-

ment epithelial cells, melanocytes in the choroid,
and choroidal blood vessel wall in the photocoa-
gulated lesions. FGF receptor 1 mRNA was expres-
sed through the development of choroidal neovas-
cularization, and it appears that FGF is necessary
for development of choroidal neovascularization.
Previous workers showed that the capillary endothe-
lial cells and retinal pigment epithelial cells produce
basic FGF in vitro. It seems that FGF effects those
cells in an autocrine or paracrine manner in vivo. (J
Jpn Ophthalmol Soc 99 : 642—648, 1995)
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EFEBEL T2 EALMARREREROBRELE L
T, WRASIEH A IME % R8I 2 R ES— RN TH 2
W, TOBMZAT LD REFTIR WY, B, 3k
ELTA YY—7 202 X 2 ANEFRRERENE O
EYEBEPEEHIh-S2H 3,

LarL, ZOFE, BHAEOE ZARETH L0, 4
BANTIMEREEE C TMEFERT & LTid, B
AR S 5EA T (fibroblast growth factors, FGFs), trans-
forming growth factor (TGF), [fil/|VHz B3Py B ffay
5HPF (platelet-derived endothelial cell growth fac-
tor, PD-ECGF), I M E#E#E A F (vascular endo-
thelial growth factor, VEGF) /& ¥, ZfEEHOEEA T
BHBEHESN TS,

D55, FGF B4 ThEREER ST 2 EE
ZHRT & BN, FRC RS BE5ER F (basic-
FGF) GIMEWNEMIR O 7o 57 7 —¥iEL, Mol
BIXUHEZHBIL TWAZEIREINTWSY, F/z,
FGF %3, Z OTEMEEFHMT 2120213 v o 12 A A
s 7tk BRI FGF v 7% —ickia+ 2
WENH B,

T x, EHRNIC BT 2 IMEH 4B BT FGF
Ve 7Y —HRET RHe, ZofilsrBEs Iz 3
Tz, 7 v b ONRFEIEET EIMEFEE T VICBE W TR
FRAELEMIR S SEN T (acidic-FGF) ¥ X UF basic-FGF @
ZHEMETH S FGF receptor 1(flg gene) @ messenger
RNA (mRNA) OFIRAEE % in situ hybridization ¥
X DREL.

i

II KB

1. 7o—7 el

KK FEFERE —RHFHEOMPEr 60530
12 957~1257T & H £ TD 300 *— R <7 @O FGF rece-
ptor 1 complementary DNA fragment O#HA3A % 17>
vector (pBluescript KS (+))®% fvs7=.

Z @D vector #2 > 7 > M (XL 1-Blue, STRA-
TAGENE#) AL, #0a> Y7 v Ml skt
Uiz, 72 A% FE#IH L7 (QIAGEN Plasmid kit
) &, HIRBEREHACTERELE, T3IBLYV
T7RNARY £ 77—+ %M T antisense & 1 sen-
seRNA # #iilF = ¥, % ¥ h ® RNA # DIG-RNA
Labeling Kit (Boehringer Mannheim %) % — & {# i
L, 74 3% 7 = CERLIERSME S0 —7E L1,

2. REREHY) & ARASAEFTAEME R %

#EHEZ v + (Brown-Norway &) OIRESELIC
7Y 7 b —— TG (100 gm, 0.1, 100
mW) %49 20 ETICTV, FERAIC DRSS £ 1M %
RE L 7-. bEEEE#, 1 H, 3H, 7H, 14 H, 28 HIZkEE;
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BICZy 2 4% TRV ATATE B/ REEEE
BEfKCRREE L%, BRE2FHL, 3528
M, 4% NFZHRNVALTALTE R/ EBEEEH AR A
WEREEE, 30% v »a—Ac 2 KRG %, Bk
BREAOTIEBEL, 7V 425y FEAVLTHIS
pm ORIIRAEETI R 2B Lz, £BI6 E 12RO F v b
RV, SEERCIT 2RSSR,

3. In situ hybridization

BAESYIR = 7o 7+ —+¥ K (10 xg/ml, 2043), 0.2
Mg RE (10 43), 0.25% #AREEE (10 ) TRIALE %
7o 7%, antisenseRNA %ZHH® mRNA ##H 4 5
Tz 7a—71z, senseRNA 2%t & LT, 50°C, 16
FEfElANA 7 ¥4 X LT,

NAZYFTAR—S a8, Thi) xR 77
F—CERIT 4 T ¥ ¥ 7 = U CHRERIE 21TV,
#MEE L L T 5-Bromo-4-chloro-3-indolylphosphate
(BCIP) # X tF nitroblue tetrazoliumchloride (NBT)
ZRAOTRARIGEITY, HEEMSETRE L., £,
SHEREE LT AFLT ) — R HnT:,

Imr & 3

IEH MR AE B % antisenseRNA 70— 7 % w7
A7V A ¥—v3a3>$5E, FGF receptor 1 @ mRNA
DRB 2R THEOOREIL, HRAHRAMEECEL,
WHRLIEICEE < Aol TRLNOMBED&RE, #EE
R EEE, ISR EaEAkpro7 (H1a).

1E 3 HEIRAE S T senseRNA 7o —7 % FH s THE &
L7z b OTid, M, MEEaFEE, REER wihe
bR mE A po7z (H1D),

B 2 i3, MEEFEE®ROMRES antisenseRNA 7o —7
TNA TN I A Y —varLizbDThHs, MR
B i3T5 Rt % A58, o REBHHER, i LY,
BRAGRE W I3 B % A cdp o T2, L8R 1 H d RIBEO&5E
Thoje,

JCBEE S 3 HIC i3, MR AR O 32 bz <,
WERLE DR EORE, IREBEMEE:, MBitd EEH
s X PRGN O A 5 2 A b Bic@mhias s
(B4 3a~c).

HEEE 7 Hicik, BM4adX 3z, antisenseRNA 7
O—7%HOTNAA TV Y- g LTI,
THEH & O Bruch B B2 BE5E L 7- M8 3% Rl
MW R LT, i, ST, IRGEMEED A
BRESNTEBY, A7 /%4 MBI TuEN>
7z, B0 4 b i3, MM R 5 U - R 3R R & Bk
KLU7: 6 DT, HEHEL -8R %2R 3 s E
DI WL EE AT,

JEEE 14 B b, ks BT 38 42 1 P B i L
T RGEER OB O Il 3 E B, FAME
RO EFEEFF-> BB O~ 7 0 7 7 — PRIk 1335
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la, b, ¢ IEFHEE
a: antisenseRNA 7o — 7% MW T in situ hybridi-
zation {7 -7z, MBEEEEMAE (KELD)
<, WERE (MR D) IC§ <, S asEmEa
L+ 74— 1 (FGF receptor 1) ®FR %< Hefl b
Hohb, ZOMOFEIEE $EEaR LR, IREE
B & UBREEME (# KE0) B3t aiwv. b
sense RNA 7o— 7% FHuwi-nfiE, #8E, ek
B, NGB, WIhofBcsnw b RExrsln,
c: antisenseRNA 7o —7%#HWwT in situ hybridi-
zation 1T 7. MBMHEHMHREOME (ZKCD)
CIERAH A S NS, MEEEME (%) B 3REE
BT,
T D AFNT Y —

20,0 pm

- ! 10.0um
2 —

H2 NEEEE.
antisenseRNA 7o — 7%\ T in situ hybridiza-
tion 1T - /. MBEHEEETHIE 35 VEeE (KU
D) %=X B, fhoOHEBHLE, HEERE LR IRREE
W RS BT,
ARt D AFNT Y —

e Hizdro7: (B5a, b).

FeEEE 28 Hicld, B6adZ k<, %< OME T4
MR B i i3 et % Ao o 208, —ER O EME I
BWTIE, M6bo I k<, 20 AHEOME G

W EE AT,
senseRNA 7o — 7% uwi- ol ik, £FRHEZELC
Tt % AisinoTz,

IV #

Wanaka 59X, 7 b T FGF receptor 1 @ mRNA
DI % H 72 Z & % in situ hybridization TEZEL, I
4B X AN D LB T, S A L,
R R - [ 8P 1 FGF receptor 1 ® mRNA O
BaHsh, T v MEBICE, SREIOMIEEE U </
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H3a, b, ¢ XEEHE3IBB.

antisenseRNA 70— 7% F\> T in situ hybridization
2iT-7z.
a ! MBS (KE L D) oz izZE bk <,
NERIE (NEUD) oR@oigd, JBiaE -k
GREEA) B X UBRIEEE (% H) AOGFRMIE T 2o
BAHHNS, b IR E I ofE O FE E MR (K
Ch) oK (M3adBEHN), #iLoi# iz FGF
receptor 1 @ mRNA OFEBR L rnd EAOREnAs LR
5. ¢ CEREE RSB OIL A, IREEIEEERE O Mg EE (X
ZLN), IREEEFEME (/ML D) Iz FGF receptor 1
?D mRNA OFEBERTHEOORAOIEASND,

HRAEREHT 4 ME AR MAE > FGF receptor F881 « #AE i 645

Ma4a, b HEEHE7 BB,

antisenseRNA 7o — 7%\ T in situ hybridiza-
tion 277z,
a © JGIEE R O HENR T B o B L 7 M SR R
(MRLD), BRESIEMER (KELUD) i2 FGF  rece-
ptor 1 mRNA OFB ®RTH@ssaonsg, bl
[E B DR T e B L - iR R E R (kU
n) Ok, MEEOKEC FGF receptor 1 ® mRNA
DB ERTEOAORABAOND,

BT EAAE I, PRI IC O A% OFR A &l LRE
LTw3, #% & FGF receptor 1 ® mRNA O IIE
TR B> T, MR AT, PR
FEDBAH SN0, T OMOBEIC ZFKE L Lo Tz,
AR AR ET NG 8 1 FGF receptor 1 ® mRNA @i
FEBDH 6 1, MBHE TS ERRE I 8\ T FGF
EHLALhORIGERLTWS EEZ N, $T,
IEF#EE T, MEEE3E EEMIZIC 3 FGF receptor 1
O mRNA OFBRIZASN T, EERETOMEGE L
Biidix, FGF CBEIGL TwixwEk abhi:, Z 0k
Rix, EARLREROFELELWERTH- T,

%7z, Heuer 5'9i3, WEMHO =7 U OfEEIZ 5
T, FGF receptor 1 ® mRNA (T #E &R fmigniarE, W
BLIUNBKRIER EXB AR EALERLTWS, %
Jz, KRS E =7 b ) IELFE% FlwC FGF receptor
1 ® mRNA @OFH % in situ hybridization gk T, &
FEEIIC B\ THiERENE, MBEE ERCHR BRELL T
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E5a, b fEEER 14 BE.
antisenseRNA 70— 7%\ T in situ hybridiza-
tion #7572,

a o EEERES o M T e R U - B SRR o R R
LR #E (% EI) 12k, FGF receptor 1 ® mRNA @
EEARTREOBAESNDEY, ZTORAEOEKKRO~= 2
o077 — Y (RCD) @i agss iy,
b:ERRD~ 7 v 77— JERMINE (*H) 0K, FGF
receptor 1 mRNA OFH 2R THRAFAS L,

WERZEEREL VS, BEEDYYH, =V b IRSIIE
VT, FGF receptor 1 O FH 2 #AaR FFIcBWT
s, BFAEORHHIC £ D M EaR BRI F#T 5 FGF
receptor DY 7 ¥ A4 FTREL D I L EHEFEL T,
I DOWET S, BEME X URER I,
FGF receptor OFEH IR R Hila 3 L O piieed
B LRI & S d, BRI, MR RS
& U'HERI[E 1z D # FGF receptor OFHH A 5, #
B LM A s nZ ERRLTW S,
YUt D FGF receptor 1 @ mRNA O FEHL D KEE
%, FaBELCERE YLz 7 v b OIREESH EINE O
FEOMRBOESFH LA TERLITRL,
AR, REEERS L U1 Hicix, fEpias
Bz, Bruch BUIMEL, BEREIEOIRGSBEEM MEHRZ
FAZEL Twiz, 3 HiZlx, M TRECEES »cEED
TR S M- HEME % Ao 7oy, #EE TR I35
ORI B &, FCEERE O LI ix, RV afEsas
FESHELERLTEY, ZICRETHEMHSETAHS

H6a, b XEEH28 BHE.

antisenseRNA 7o —7 %M T in situ hybridiza-
tion #{T-> 7z,
a o BRI OO MU R 1 L 7o MR R 5 b R R
(%Ub)izid, bIi3% FGF receptor 1 OFB AR T
Pefi |3 4 5N, b I —ERONERERE TIX, HEITRE
WCHERE L o sk B (R D) 12, K FGF
receptor 1 ® mRNA OFM 2R THELEASND,

&, BRclERNMESRAEREZERL Twiz, TH
Tix, FETHECEEORE WHEMELSHAEEL T
W, ML 7 ROE A R L RS AR A o b
ZHEVARERZRL Tolk, 4 HTIE, BROREL
7o A MVE 23 HaR R OBl a3 LR O e %A o h,
BEMEO T2 —BofBEaR LENTEECEH - TY
i

4[E]® in situ hybridization gz X 2051k b, %k
EEEEED S 28 HE TIzHWT, FGF receptor 1 @ m-
RNA OfHzRnd iz 3 HE R @ A6, &
OFFH I FGF 3G E# OB EE < B8 10 2 HfaHE5E
CHE{EELTED, 35 IREES 4 mE S+
LR BACEREL Twa L BEbh,
Tibb, HEECEEEROHRMESEREO I BV
T, FGF receptor 1 @ mRNA O FEELH3EEERS Skl
b A6, PEIhi-MgE, IKEED 2 Z 7
A b, DREGBIMEEE, B EEMNE, EEPER
[EoMifal &Td D, LREROMESRESH TV,



FHCTHE 6 H10H

Hiks BT 4 1 5 2 1k 1982 0 FGF receptor 681 « FAEfth 647

#1 PEMEFRESTEE FGF receptor 1 ORIR

EPE RN L A MR R
& Bruch B fEEE

HoBEE P ig
DHE

FGF receptor 1 M FEH

18 M AL
!

3d A A
LiEL® 5%

i

H
ME = HVALER 2R3
¥

FH AL
d

Mt b EHRY, AREEBEINEEE, HREGH
AZ %A PZHEWRBEE A S

i

FE L 7 RS O ARt b R R AT A %%‘%fi&ﬁﬂﬂﬂ ARG BRI A B (2 TV 7

i

14 H ﬁﬁ%ii&fﬁﬂ@ﬁxiﬁﬁbﬁim%%lﬂw ﬂﬁ%ﬁ%kﬁ‘iﬂﬂﬂ, IRAG M BB 1 S &

ABFUT
i

28H MM 3R b R oS A M A B A e

i
HEEZELAEARZN

FreEIE N IR T @ FGF receptor FEH 13781

¥z, SEOBEESYIH %R CEBRME B T
ERTER» o700, EETREOFEIMES L\ WEk%
HATWAMRICbRERASNT, Thbb, WX
Wk [ O MR E AR - FGF 23T s 0, %72, IRk
BB OFE, RS L TWwE I EdREh
A

HERE T AR A O < ORISR BRI IE, FEusERE
% 14 H ORI b REMEE2R L, BN, RN
FGF CRG L THELTWwWa Z EHRE Nz,

7, METHEMNEORBECEEL-AREFAL
REO~7u7 7—YKHBIZ7 H, 14 H, 28 HIZA S
nizs, IRTORBHcsWwWTRAaEh T, FGF oL
TRIGLTWERWZ EdRanz.

FIP, WS, BB THAEME ORE L REFI
IEETE L oM R MR OEERLE T, REEY
IR U 7o MR R R iR AR AR S B
XT3 Z L ERL, MEETHEMEORRECH
MR R EECEEL TWwb Z e 2HLIC L,
4B OE TR O I IC FGF receptor 1 @ m-
RNA OREBA SN Z L6, HEBAFE R
FGF (CRG L THERE L, MM T~ D RA& B 2 18 o0 %
BBESLTwa EBbhl:, %/, WETHEMDEX
PRAGHE M 20 & FeA2 L TV B 43, SE OB TILEEHER
DAL D [ B 12 FGF receptor 1 @ mRNA @ FEH
BHohlZ s, ZOHOME N KM FGF i
Rt L, IEBagr EmERE 5 L Twa L Ebh:,

M bR R & S N IR L, basic-FGF %2
E32 2D i vitro THE'PE R TBD, Sternfeld
S5kt A E R LAY T basic-FGF #f5 T8 £
UZOEH%2FHEL TH Y, basic-FGF #H B 4 ik
(auto-crine) # & 2 (X543 (paracrine) AYICHEIRE
FHACERL TWwaTHAI LHELTWwS, 7,

FGF : fibroblast growth factor

% PN R DS in vitro 12 B> T basic-FGF %4 L,
TP HCHWHCARMECEH TS LT 38
gy & 4 SE s ¢, FGF receptor 1D
mRNA O FERHHEBE R LR, UREEEME% &
KHLhi-Z s, ZhsOMIEAES L basic-
FGF HRASIEH & ME O FEBRIC BV T, ififacH
CATHiE B 5 VI EBETIBRCERL TWwWa b D EEZ 5
L.

%7z, FGF 23 % O1EME 2R3 12 O I EE AN & 550
anig, ENflEOV e Y — e T 508ENH S
La&ns®®, FGF t FGF & 0Ea2HETs L
k2T, PBVERFGF v 79 —DORBEEML 5 Z
Ltk o TEFERHIE T2 L TES LGS h
TudHOIK, A ¥F—ufFX 1, f»F—-T=zn
vy, MMRENETFOZ ERb 5, SEOMSET,
FGF M RA& IR 15 0 Fe 4 e 2 0 F i & MEH 4
KHEBELTWwR I RSN, 2O i), IR
B 4 A D MEED— D & LT FGF 24 E
12 & BEFEYREOTREME 2 TRB T 5D TH 5,

T2, BWET T v b IREEEST 4 € 7 v %2 Hu,
FGF receptor 1 ® mRNA @I % in situ hybridiza-
tion #E1Z & - THiET L, FGF receptor 1 @ mRNA O
BT A MERAE ORI & lhieny RN, MRtk L
FAiRE, ARSI EE Lo X H7 A 8 1< B 3 2 M &
51, basic-FGF #i3UC® &35 FGF 7 7 3 ) —3fk
R EME ORERRICE S L Tw5 2 LS
i od,

&z 212h7=1, FGF receptor 1 cDNA #4353 h
Fe KBRS E SIS il fE P A R E# e L g
7.

AWM OEE$H B B HARBFESES CFR 64 H)
THE L.
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