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WOBFFEIE, OB S, SREBEFHAOPIITAI LR EE L. RELER
PRITTETV L, BAGERTHIPOMENLRENTBY ., THEDHFEOT
RTCHPHRERDOEBRDOBERMFIC 2 T 25 WHEH T, ZHOH L LTEE
ﬁéﬂf%toémﬁ’b#ofﬁ%ﬁ%mfst: . MoBE 2 BT 5
TP DEMMIZEST, ETHRYTHLI LeWiEo T\ b, MOEEN
PHERZTDH, ?f mwﬁniE%EW%@¢fmU&HTLA6%fw
L2l ROBEICEZELLERL L THOMMAESINIIEEA TSN L)

IR ZTH, it@ib SHON TR VETPEVOVBIRTSH 5,

VEE, RIS, BN QI EL D5 HRENBEOZDBDBOITHE
B L ENBERERTFIFETALEZ LN TV A, ﬁ;ﬁﬁ%f'ﬁﬁfﬂﬁﬁﬁ@.%(flbroblast
growth factor, LA FEGFE BEIZIN L DFSNHRFO—FETH 2%, HH

RIHT A ER DA D IR ML L VR ERROMBB O BE, SLRF
ELTRAVBEED A LT, MEHFESLPREDTE: ELK: EYEREEL S o
TWwh,

B, FGE7 7 X ) =D A v )N—¥t L TP 7% { &£ FGF-12>5FGF-16X T
D16FEEDFFZEENTE ) (Fig. 1-1). 7 3 / BEFOFEEEIZ30~79% TH 5(1,
2,3,4,5,6,7,8,9,10), 78 ¥ A 7 C» 5acidic FGF (FGF-1) & basic FGF (FGF-2)

%ﬁ&@&%@ﬁﬁ&ﬁ“ IZIEFE L TV A, FGF-3, FGF-4, FGF-5} U'FGF-

IIE R EEMAZICB VT, FGF-7I3B . B, Wins & —H ORI B
WTEIEEL TWA(11,12,13, 14, 15), F 72, FGF-8 & FGF-9li~ 7 A FLiEHif
L NG —<HIES S, FGF-1013 T v MR L FNEFNEEESI N TV A4,
5,7)o & 5|2, FHF-1~FHF-4(FGF-11~FGF-14)i3 & MEK2 5, FGF-16125 v b
DB L ZNFNEESINTW5(8,10)s —7F. FGF-1513E2A-Pbx1D T iitiZHY A
CTFELTRZEENTVRA(9), TNHDH TaFGF, bFGF, FGF-9 & U'FHF-1~FHF-
ADCENFRAERIIBWTEEIIHFELTEN G, 16,17). MREREER KL UM
BAUER : EERT I 0, Bl LRICFGFORMRERICB T B ERANE
BEa3NTw5h(3, 18,19,

FGFIMEEE LICHARBWLZTME 2N LT, TOEBERZERALT
Wh(Q2), 19895, =7 b ) DbFCGFZBFEOBMEF 7 0 — =¥ FPRMIATbN
T2 5(20), R4I12e F OFGFREFEEF 77 ) -0 70—V 7Mbb,
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2 b BRI % A5 72 B 1D I3 EE OFGFR A B RETFARAE S A TW 72
(FGFR-1, -2, -3) (21, 22,23, 24,25,26,27). fE& EOFHIZ, wihbFud v ¥
F— ¥R AN, M4 L 7O T) YRR AL VRO LETH,
7 3 BRERFI O ARIF M IZ55~70% T 5 (Fig. 1-2) (28,29)o

B B 1T B AR PR O b2 BEREHERF IO 33 AFGF DR E 2 BT 5 720
213, FGEAYEM 2 %8 L TV 28, ¥ 7% b HFCFRAM ORAR BAH & 12
HFTLZEVBEETHALELILNS, 2T, EEIIMIIOW TEHEZN, M
BZMAROEER Ty FEAV, BMATER L TWAFGFXEREZHRET 5 &
Y12, FR 5 OmRNADRKRERS A & FMICHRET L 720 BEAD3BEHDFGFX
23K, FGFR-1, -2, -30F8E E o ME % FIA L 72homology-based polymerase chain
reaction(PCR)IEIZ L D T v FRMDNAT A 75 ) — 2 HER L7k A, BEAD3E
¥8 D FGF3 ﬁ4$ mRNA PAHZ, #HH % FGFZE4 L LT FGFR-4 mRNAZ HEE L
77 B, TIN5 DFGFEEMAmMRNAD 7 v MIAEIRSH Tinsitu N1 71 F
A ¥ =3 a VEICL DRE L, 2O R. FGFR-1, -2, -3 mRNA A TIREEH
WRBE LTV, FORENY - VIREFNFNERN T, FGFR-1 mRNATH
#%FARE. FGFR-2,-3 mRNAIZ 7)) 7HIEICHFEIICER L TWwizo —75. FGFR-4
mRNA I3 PHEI AR OB IC BV TORBERIICER L Tz,

B 1Z BV TFOFIZ. FEMBg ioxt LT & BARIC ) THIRRIOE L Th kA 72
VeR%RT IEBREINTVWE(30,31), £ZTC, 7 THRICEEEZD DL
LCFYITFY Fad A e T7A adA ro2BERS AL L b, S5I02E
D7) TR~ — 5 — % BT, FGFR-2 KU FGFR-3mRNAZEIH L T
W7 THRIAERE L. ZORZEICE., 2BEOmMRNADOER 2 F—F ET
[F 8% 12 M C % Adouble in situ/ N4 7Y ¥4 ¥ — a Y(DISH) & &, insituNA 7
JFA - g VELREERIEETMAG DY L TEREEE TV, IV
DEERRY VXV BETHY IF Y Fud A bR7) THIBICEERNZEEZTT
HHITLYy7usrF ¥y FELP)mRNA 5 WE7 A baA vR7 ) TH
BICHRNL S VS EThH BT ) TRMEBRYES /37 H(GFAP) & DHAFIZ DOV
THREL72(32) FDFER. FGFR-2mRNAZA ) I7 ¥ Fa¥ 4 MI, FGFR-3
mRNAZ 7 A hOH A MZENFNERLTWLILTFHL L oz, T2,
FGFR-1 mRNA (3 [ & B 7 i O iEHARIC H3R L Tz 9', FGFR-4 mRNA L
NEISEFZOBEAICBNTOARELTRBY ., ZoFEBTa) Mgt a -



U5 EATVRAEREINTWVS(33,34), % 2T, FGFR-4mRNADFKIH
FHRE D FIZEIZ DV T ddouble in situ/NA 7T FA ¥ -3 3 ViEEERfTW, 2 ME
Bt -0 VIIRRNREETFTH AT EF VI Y EREEFR(ChAT) mRNA &
DIFIZOVTIRET L72(35)0 © DAER. ARIFHZOBEREICHFIE T 5FGFR-4
mRNAZERMZE ) Vgt =2 — 0 Y Th o 72,

g b &% ADFGFR-1, FGFR2RUFGFR3IZHE, A 4/ 707 YR F A
A VMDEBRHATTA LY T L > TELB2EBEDT 1V 7 5 = A, b »
MBI DSHFIET 5(6,36)0 SNHDT AV T 3 —2ld, FNEFNY H ¥ FEAMED
B 7% 5(6,36,37,38)0 FI T, UATY FEZREOBEEELZRENT L2012, K

BV THEHAL T AFGFRAERDT AV 7+ — L 2% L72o FGFR-1IEH T

M DAPFERL TnDHZ &2 URENIHS 2L TH Y, FGFR4AIZIICE L 2 FF
LAV LS, AR TIEFGER2, 312 LTRIT L. LAL., Ty o
FGFR-24FGFR3D INLDT AV 74 — 23T ERAESN TV o720,
ZE IR EE L Fiid 5FGFR-2 £ FGFR-3DIIbE L 1B D A 2/ 70 71) ik
FX A VINEBOBEERN ZHREL, 7V THEICERL TWAFGFR2KE T
FGFR3DT AV 74— A0 McEITH A I L BHLPIZ L7,

51T, FHERFRIIBWT, ABROMFEZ AR IC BT HFCFD AL
REHTLEZHME L, A% 20, 7H. 11H, 15H. 49HD I v FRIZBW
THFGFZEMA 7 7 1)) —mRNADEBR 57 ZinsiuNf 7V ¥ A ¥ - a ViE%
AWTRET L7z, #OfER. £%11H BRI ICFGFR-4 mRNAD A5, /MNEE
DINFERE DO BFAIE T —BBEICER L TWwA I EPFHLNE o7,

LT, ZRLOMBIOWT RIS TRy 5o

LBALHD L VIERERPTHEA LS RUTORY) TH 5,

aFGF acidic fibroblast growth factor

bFGF basic fibroblast growth factor

CAl,2,3 field CAl, CA2 and CA3 of Ammon’s horn
Cb cerebellum

CC corpus callosum



cDNA
ChAT
ChP
Cx
DAB
DG
DISH
DTT
D3V
ec
EDTA
EG
EGd
EGs
Epi
FGF
FGFR
GFAP
Hi
Hyp
ic

IG
ISH
LHbM
MHb
Mol
mRNA
OB
PBS
PCR
PLP

complementary DNA

choline acetyltransferase
choroid plexus

cerebral cortex
diaminobenzidine

dentate gyrus

double in situ hybridization
dithiothreitol

dorsal third ventricle

external capsule
ethylenediaminetetraacetic acid
external granule layer

deep zone of the external granule layer
superficial zone of the external granule layer
epithalamus

fibroblast growth factor
fibroblast growth factor receptor
glial fibrillary acidic protein
hippocampus

hypothalamus

internal capsule

internal granule layer

in situ hybridization

lateral habenular nucleus, lateral
medial habenular nucleus
molecular layer

messenger RNA

olfactory bulb

phosphate buffered saline
polymerase chain reaction

myelin proteolipid protein
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Po

PPTg
PVP
RNase A
RT-PCR
SSC

Th

TK

™
tRNA
UTP

pons
pedunculopontine tegmental nucleus
paraventricular thalamus nucleus, post
ribonuclease A

reverse transcription polymerase chain reaction
saline-sodium citrate

thalamus

tyrosine kinase

transmembrane

transfer RNA

uridine-5’-triphosphate



[GENETYX: Evolutionary tree]

Method: UPGMA
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Fig. 1-1 FGF family
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0.1537

[0.1515

0.1515
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Mouse FGF-8

FGF-15

Mouse FGF-4

Mouse FGF-6

Rat FGF-1

Mouse FGF-2

Mouse FGF-7

Rat FGF-10

Mouse FGF-3

Mouse FGF-5

Rat FGF-9

Rat FGF-16

Mouse FGF-11(FHF-1)
Mouse FGF-14(FHF-4)
Mouse FGF-12(FHF-2)
Mouse FGF-13(FGF-3)



homology (%)

™ TK TK
overall
—J x x lD—I l'—l I'— identity
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Fig. 1-2 Structures of FGFR-1—FGFR-4



H_F FGFSZREMRNADEREBANICE(TS
RIAER

V4. FGRIBERT & LT oA % 5T, FREEROMMEF. RERT
FLTEESNTWS, 2OHTH, BRI RITT 21EH OMELIEA T
V2 O IZbFGET., EREMI O ERICBIT 55 LR CEFREER. 5
MO 7V Y 3 VBB AEIER . BRI S AT RMERE T ¥
VB o — 0 2 oY 5 BRI 2 CR R S EAHE I ATV S (3, 18,
19, 39, 40)0 FGED =1 6 DEBVERIIFGFRAMEIC L NEA I NS I Lo, B
\= 31} 2 FGED #8: % BB+ 512 13, FGFEAA7 7 3 ) —mRNAORA 2B 1T
LEBHEZARIT L I EPLETH S, L. FGFERRIZ LB
SLREISNTERICY b oT, FGERAAEZRRICLMAERIZEA LR
¢ BAREBAAD L I o TV B DIZ4EEDOFGFZARD ) HFGFR-1D
Jéaf%%(zu)o

— & T3, A TEBEL TWwA TR TOFGFZAAEmRNAD A 3570
%ﬁﬂrﬁﬂﬁ‘é YREMELT, I MD SFGFZEMRDNAL 7 H—=V 7 Ly
insiwNA 7Y F A= a viER VT, FGEERERT 7 3 —mRNADRE
BOEHE RIS EE SRS L7, & 512, FGFR-2, -3, AD3EHEDOFGFRE
FICBEL T, BREMBEAFE L. 720 BRICEHL T 5 EFGFXERD
‘7477ﬁ—Akomf%HELto



RERER

B—8 Sy IMFGFEBRHET77IU—-0DRE

¥ NFGFR-1D 7 I/ BR334%F HH 5339% B % T(EDAGEY) & 531% H 7 5536
#EB T TCEMEMMK)D 7 X/ BEECH(21, 22,23, 24)iZ. & FFGFR-2J% U'FGFR-3%
BT HEBOT I BRI L —ET 5(25,26,27)s €2 T, ZOEHIET v b
FGFZBEMAED7 73 ) —HTIRFINTH BT I VBEFTH L LEZ, #

FVIXIVFTF RTI7A4 2R LT SOTITAY—2HWT, 7/%%
poly(A)+RNA 7> & homology-based PCR £I1Z & ), FGFEZZEMAET7 7 3 — cDNAD
transmembrane 78 38 &z (Fjuxtamembrane # I8 ~600bp) 3B L. MI13X27 & — |ZH
HAIRATI7 O ==V T Lz,

ZOWER . SUEDFGFZAMBEED 7 O — VMR N, 209 L46f@A T v
FFGFR-1cDNAT® o 72 (¥ PFGFR-1& 7 X/ EREZHIT 99% DARFIEZ R )
(Fig. 2-1) (21,22,23,24), #0771 —2 D9 H13{HA°T v FFGFR-2 cDNAT,
2118257 v FFGFR-3cDNATH o7z (FNEFh FFGFR-2, -3& 7 3/ EBRELFIT
98% & 94% DAEEMEZRT) (Fig. 2-1) (25,26,27) L %> L. Z D3EFHLSLDFGF
SZHEREEDDNAY U— Vi, WP HIIHET LI TELhhok, I T,
&2 (embryonic day 19) Dpoly(A)+RNAZD* 5 X 5 121788 DFGFX &4 E D cDNA
Ju— kBB 7, EFEEOFGER-1, -2, -3 cDNAIZHIZ T, 46f8D 5 v M FGFR-

4cDNA%R 70— = 7552 T E72(Fig 2-1)e ZNiX, ¥ FFGFR-4& T 3
J BRELFTR6% DA =278 L (42). miT#HE SN 727 v PFGFR-4& 1398% DHH
FMEE R L72(43), T 72, EBEL 7ZFGFR-1, -3, -4DcDNAY A X132 #600bp TH -
7253, FGFR-2 cDNA®D A#5400bp T o 72, Z1Lid. FGFR-2 cDNAMIZEcoR 132

BEHIVSFEELZZOTH 5,

Dk, EFEFZT v Mok i51E 2 5 FGFR-1~FGFR-4Dtransmembrane 78 18
UMjuxtamembrane?8i% % I — F 3T AcDNAT T 7 A v N ZHEETAHZ L8 T& 70D
T, RiZZIhzH W TinsimNNA 7V F A ¥ - a ViERTW, FGRXEME 7 7 3
) — mRNAD R A FER G 2 e L7z



FGFR-1
FGFR-2
FGFR-3

FGFR-4 -

)
(EDAGEY) TCLA

)

)

(EDAGEY) TCLA

GNSIGLSHHS

AWLTVLEALE

ERPAVMTSPL

kK sk ok k%

YLEITIYCTG

GNSIGISFHS

AWLTVLPAPV

REKEITASPD

YLETAIYCIG

(EDAGEY) TCLA

GNSTGFSHHS

AWLVVLPAEE

(EDAGEY) TCLA

GNSIGLSYQS

AWLTVLPAEE

% K K K K K Kk ok

AFLISCMVGS
VFLTACMVVT
FFLFILVVAA

* XK K K

VITYKMKSGT

KKSDFHSQMA

ELMEVDEAGS

EDLAVTTATS

VHKLAKSIPL

VYGVLSYGVG
EARYTDIILY

RRQVTVSADS

KKPDFSSQPA

VHKLTKRIPL

RRQVTVSAES

VIFCRMKTTT
VILCRLRSPP

KKGLGSPTVH

KVSRFPLKAQ

VSLESNSSUN

- VSGSLALVLL

LLLAGVYHRQ

SASMNSGVLL

VRPSRLSSSG

ATHGHHSRQP

TPMLAGVSEY

VTVQKLSRFP

LARQFSLESR

ELPEDPRWEL

PRDRLVLGKP

SSSMNSNTPL

VRITTRLSST

ADTPMLAGVS

EYELPEDPKW

SNTPLVRIAR

LSSGEGPVLA

NVSELELPAD

PKWELSRTRL

SSGKSSLSLV

RGVRLSSSAP

LGEGCFGRVV

LAEAIGLDKD

PLLTGLVSLD

LPLDPLWEFP

EF
TLGKPLGGGC
RDRLVLGKPL

KPNRVTKVAV

KMLESDATEK

DLSDLIS (EMEMMK)

FGQVVMAEAI

GIDKDRTAKP

VIVAVKMLKD

DATDKDLSDL

GEGCFGQVVR

AEALGMDSSR

PDQTSTVAVK

MLKDNASDKD

VS (EMEMVK)
LADLIS (EMEMVK)

Fig. 2-1 Amino acid sequences of the transmembrane and juxtamembrane regions of

rat FGFR-1—FGFR-4 predicted by their cDNAs. Amino acid sequences in parentheses

indicate putative consensus amino acid sequences of the FGF receptor family which

corréspond to the degenerate oligonucleotide primers. Underlined amino acids indicate the

amino acids identical with those of human homologs. Amino acids in the transmembrane

regions are marked by asterisks.
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EZH FGFERE 77 I U—mRNADS v MRANICH (T2 REX

Z v b B P sagittal sections % UF horizontal sections % ER L. FGFZ&4 7 7 2
1) — mRNA OREBFIZOW T insitu M TV VA ¥ =T a v FEICIDRETLI-ES
% . FGFR-1 mRNADZEIR I B CIAEE ICER0 b 72 (Fig. 2-2A £ 3A), ZALIZHE
BYLUR22y ATU=TTNA T FAE—2a vy LG, V7 F U
4 5N o 72 (Fig. 2-2E & 3E). ¥ 72, FGFR-2% U'FGFR-3 mRNA % AT
ILEBICEI L Tz, FGFR-4 mRNADFEIRIZ & (o bz H o 7z (Fig. 2-
2B, C,D & 3B, C, D)o

FGFR-1 mRNAIZ, BB, BEHESEZ. B, MRz EoERTEIERL
TWz(Fig. 2-2A) —F. T 5 OB THOFGFR-2 & UF FGFR-3 mRNADF R i3
554> 72 FGFR-2 mRNAWRIEE TR . BWE, . AT, FIZGEZR S
BHECEOEBRP BRI CHREEIZREIE L Tz (Fig. 22B&3B), L2L., INnbH
481K T IZFGFR-1 % ' FGFR-3 mRNADE I 1355 { % o Tz, F7-, FGFR-1E
X U°FGFR-2 & 135+ HBAYIZ. FGFR-3 mRNAZ A T—RRICIE K BHAPRD b
(Fig. 2-2C £3C), BEIZHBWVTIX, FGFR-1 mRNADST > & ¥ A#HIE (CAl, CA2,
CA3) DSEFHIELE & wikE o BRI IS B LTz (Fig. 2-4A), CA2, CA3%F
TIRCAIF., BRETOY 7T VL Db BN /T VPFEREINLZ, L L,
FGFR-2% (FFGFR-3 mRNADCAEFIZ BT 2 HHIF5E ., wRETREL T 7TV

DSERR & N Ao 72 (Fig. 2-4B, C)s & 512, FGFR-1 mRNAIZ, /N C I BRI RS
B2y 7 FVHEREEE N7z, FGFR-2mRNA S /MRIZBWTE CFEH L TWzDs,
FGFR-1 mRNA & Z£7% ) | /IEOFERMERE L ) b BEICEHRL Tz,

K12, FGFR-1~FGFR-32S FREEIZREHR L TW2A&F TFGFXEH7 731 —
mRNADFEBMS 2 e L7z & T AFig. 2-5AI1C7R S &£ B ). FGFR-1 mRNAL 7 L
IWNAF Ly PTELCET WV REZZZED., ARG EEL ONHHME
TEBEL TV, —7F. FGFR-2 k' FGFR-3mRNAIZ, 7 Ly WS4 F Ly b T
BEINLENNEOEEFED, 7)) THREEEZEZONAMBTEHRL TV
(Fig. 2-5B,C)» % 72, FGFR-4 mRNAI3Fig. 2-5DICRT £ 30, 2BV TidfiE
MR Z) THEOELLIZBWTR Y I UPRETE e dh o7, 515,
BRI DB D4R T b BRI R L 72ds, RIS OERIIB W THETORERE
FRRDFERZ IR L7z,

X 512, coronal sectionlZ DWW T ERRICEROMEMET L7 L TAH, HED

-11_



sagittal /% U¥ horizontal section T2 BP0 & DRI BT H EHIFED b NG 7o
7-FGFR-4 mRNAZS, HE L2 BV THEIBE L Tvi7z(Fig. 2-6D). T DT £ 5
IBEETHRE L2 A, WAIFRAZICB W TOAY 7 FIVHEIS S N7z (Fig.
2-7B)e  FOABOFEEIZ BV TIZSERR L [A4E, FGFR-4 mRNAD ¥ 7 F V2 &
N7 o 72, PEIFEME CFGFR-4 mRNADORIRM 2 e L 72 & &5 Fig. 2-8 12
TEEBD, sL AL F Ly FTECET ) RELBRERD, WL E
ZoNAFPTHEAL TWiz,

E

Fig. 2-2 Localization of FGFR-1—FGFR-4 mRNAs in sagittal sections of rat brain

(macroautoradiographs). The sagittal sections of rat brain were hybridized with the
355-labeled FGFR-1 (A), FGFR-2 (B), FGFR-3 (C), and FGFR-4 (D) antisense RNAs and
FGFR-1 sense RNA (E) as a control and exposed to X-ray film for 10 days. OB, olfactory
bulb; Cb, cerebellum; PPTg, pedunculopontine tegmental nucleuse; Po, pons; CC, corpus

callosum; ChP, choroid plexus. Scale bar = 1 cm.
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E

Fig. 2-3 Localization of FGFR-1—FGFR-4 mRNAs in horizontal sections of rat brain
(macroautoradiographs). The horizontal sections of rat brain were hybridized with the
S-labeled FGFR-1 (A), FGFR-2 (B), FGFR-3 (C), and FGFR-4 (D) antisense RNAs and
FGFR-1 sense RNA (E) as a control and exposed to X-ray film for 10 days. Cx, cerebral
cortex; Hi, hippocampus; Cb, cerebellum; ec, external capsule; ic, internal capsule. Scale

bar =1 cm.
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Fig. 2-4 Localization of FGFR-1 (A), FGFR-2 (B), FGFR-3 (C) mRNAs in rat
hippocampus (dark-field microautoradiographs). Labeled sections were dipped in liquid
emulsion and exposed for 3 weeks. DG, dentate gyrus; CA1—3, CA1—3 regions of the

hippocampus. Scale bar = 500 x m.
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Fig. 2-5 Cellular localization of FGFR-1 (A), FGFR-2 (B), FGFR-3 (C), and FGFR-4
(D) mRNAs in rat pons (bright-field microautoradiographs). Labeled sections were
dipped in liquid emulsion and counterstained with cresyl violet after 3 weeks of exposure.

Arrows and arrowheads indicate neurons and glial cells, respectively. Scale bar = 50 . m.

_15-



Fig. 2-6 Localization of FGFR-1—FGFR-4 mRNAs in coronal sections of rat brain
(macroautoradiographs). The coronal sections of rat brain were hybridized with the
353_labeled FGFR-1 (A), FGFR-2 (B), FGFR-3 (C), and FGFR-4 (D) antisense RNAs and
FGFR-1 sense RNA (E) as a control and exposed to X-ray film for 10 days. Cx, cerebral
cortex; Hi, hippocampus; cc, corpus callosum; Th, thalamus; Hyp, hypothalamus; Epi,

epithalamus. Scale bar = 1 cm.
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Fig. 2-7 Localization of FGFR-4 mRNA in rat epithalamus.

Bright-field (A) and dark-field (B) photomicrographs. The labeled section with the *S-
FGFR-4 antisense RNA was dipped in liquid emulsion and counterstained with cresyl
violet after 3 weeks of exposure. DG, dentate gyrus; D3V, dorsal third ventricle; MHb,
medial habenular nucleus; LHbM, lateral habenular nucleus, lateral; PVP, paraventricular

thalamus nucleus, post. Scale bar = 500 » m.
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Fig. 2-8 Cellular localization of FGFR-4 mRNA in rat medial habenular nucleus.

Bright-field photomicrograph. The labeled section with the **S-FGFR-4 antisense RNA
was dipped in liquid emulsion and counterstained with cresyl violet after 3 weeks of

exposure. Scale bar = 50 x m.
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£=f FGFRBM@E 77 I U —mRNAOFEIFMBORE

(1) FGFR-2J% T"FGFR-3 mRNA & PLP mRNA & O #£7F
KB E (Fig. 2-9A) & B (Fig. 2-9C) TPLP mRNA & FGFR-2 mRNA & @ 7
% DISH{EIZ L DS L 72 & &5, FGFR-2mRNA |E PLP mRNA & 307 L Tz,
%512, FGFR-3 mRNA 1200 T b F#12835F L7 & 25, FGFR-3 mRNAl PLP
mRNA & (ZHGF L TW -5 72(Fig. 2-9B,D)e 2O &, ) ITF 2 FadA
N IZFGFR-2mRNAZ 3 L T 5 %%, FGFR-3mRNAZHEB L TwewnwI L 2E
FHLTWwA,

(2) FGFR-2J% U'FGFR-3 mRNA & GFAP & O 377

KB REE (Fig. 2-10B) & F8 (Fig. 2-10D) T GFAP & FGFR-3 mRNA & DO3FF
Zinsitu A T FA X - g ViEEREHBILETEASDE L TEEBIET
MET L 724 25, FGFR-3mRNA @ ¥ 7 )it GFAP Bpi4sifg LICEigE s /-,
% 72, FGFR-2 mRNAIZ DWW TH FEFRICHMET L 72 & 25, FGFR-2mRNAD > 7'
WVIZGFAP MR B IZBE S 2o 72 (Fig. 2-10A,C)e 2D Z LI, TA b
4 4 b2 FGFR-3mRNAZ %3 L TV 525, FGFR-2 mRNAIZHEHR L TwiwnwZ
ERZEFEL T A,
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Fig. 2-9 Cellular colocalization of FGFR-2 and FGFR-3 mRNAs with PLP mRNA in

the brain. Sections of the cerebral cortex (A and B) and corpus callosum (C and D) were
examined by double in situ hybridization with a 3S-labeled FGFR-2 (A and C) or FGFR-3
(B and D) antisense RNA probe and a digoxigenin-labeled PLP antisense RNA probe.
Stained cells indicate oligodendrocytes that express PLP mRNA. Grains show the localization
of FGFR-2 or FGFR-3 mRNA. Scale bar =50 x m.
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Fig. 2-10 Cellular colocalization of FGFR-2 and FGFR-3 mRNAs with GFAP in the

brain. Sections of the cerebral cortex (A and B) and midbrain (C and D) were examined
by in situ hybridization in combination with immunohistochemistry with a S-labeled
FGFR-2 (A and C) or FGFR-3 (B and D) antisense RNA probe and rabbit antiserum to
GFAP. Stained cells indicate astrocytes which express GFAP. Grains show the localization

of FGFR-2 or FGFR-3 mRNA. Scale bar =25 x m.
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(3) FGFR-4 mRNA & ChAT mRNA & D 3FF
FGFR-4 mRNA (2 AEIFREOBBIERIGERICEAL TwA A2 b, 2
DA 3> TChAT mRNA & FGFR-4 mRNA & O #: 7% DISHETRE L7z & Z
% . FGFR-4 mRNA (2 ChAT mRNA & 77 L T 7z (Fig. 2-11£12), 2D Z &,
MBI FHAZ ORI EET A2 AMEEME = 2 — 10 v DA% FGFR-4 mRNA %
BHLTWAEZIEERLTWA,

Fig. 2-11 Localization of ChAT mRNA (A) and FGFR-4 mRNA (B) in the medial

habenular nucleus of the adult brain. The coronal section of the adult rat brain was
hybridized with the *’S-labeled FGFR-4 antisense RNA probe and the digoxigenin-labeled
ChAT antisense RNA probe. Bright-field (A) and dark-field (B) photomicrographs. (A)
Dark-stained cells indicate the cells expressing ChAT mRNA. (B) White grains show the

localization of FGFR-4 mRNA. MHb, medial habenular nucleus; D3V, dorsal third ventricle.
Scale bar = 100 x m.
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Fig. 2-12 Cellular localization of ChAT mRNA and FGFR-4 mRNA in the ventral
part of the medial habenular nucleus of the adult rat brain. The coronal section of the
adult rat brain was hybridized with the **S-labeled FGFR-4 antisense RNA probe and the
digoxigenin-labeled ChAT antisense RNA probe. Dark-stained cells indicate the cells
expressing ChAT mRNA. Black grains show the localization of FGFR-4 mRNA. Scale
bar =50 x m.
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EPET RNICRIEL TWAFGFRBREDT AV 7+ — ALADRE

J v P RBIEZE Dtotal RNAZ> &, FGFR2K UFGFR-3D A &/ 707 Uik
F X A v [I$838.7> cDNAWTF % reverse transcription polymerase chain reaction ( RT -
PCR) (ETHNE L 72, HIE L 72 cDNARKT A 1Z pGEM-TX Y ¥ —IZHAAA T T —
Sy r L. BERFIAREL, TYAQKET S LT I BEEE B L
B, KBEE»OHEELZ7 00—V IdT_XTHIE T, MbEID cDNAT 77 X ¥
MIMEETX 2ol 2Ty T v MEGFR-2EFGFR-3DUILE DcDNAT 77
A ME, AL EBEL, v M FGFR-2& FGFR-3DT A V7 4 — A MbAEL L
MIcE O T I BEFIE. Fig.2-13 1R LT\wWb, 7 v FFGFR-2LFGFR-3D 7 A
V7 4+ — L MIbEID cDNAT T 7 A bid, FNF N Haelll& ApaITHIT S NS
(Fig. 2-14, A-lane b& B-lane b)e L7*L. 7A YV 7+ — A HIcED cDNAT 7 7 A~
ME, INnb DEEFE TLIMT S N7k v (Fig. 2-14, A-lane c&B-lanec)y £ZT. %
Ty RO A4 P CREL TWAEGRR2D A &/ 7071 Y F A A Y IHEHD
FA T = BEET BB, MOEENRL ZOFA A4 Y% ETDNAT T
Z A HHEIE L., Hae IITHIL L7 (Fig. 2-14A)0 ZORER. BOEEEIZB
TR SNz D, TIE DR TH - 72o FGFR3IID VTS FARRIC, M D& ik
oA L ZTOTY VEENAL Y NFEEZHEEL., Apal THILL 2R, M
D B D EFEI Y S AR & 172 (Fig. 2-14B)o
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| -—Exon III b----—mmmmmmm o |

HSGINSSNA--EVLALFNVTEMDAGEYICKVSNYIGQANQSAWLTVLPKQQ
FGFR-2  GSKYGPDGLPYLKVLK

| ———- Exon III c - l

AAGVNTTDKEIEVLYIRNVTFEDAGEYTCLAGNSIGI SFHSAWLTVLP——-

| Exon 111 b- - —

SWISENVEADAR-LRLANVSERDGGEYLCRATNFIGVAEKAFWLRVHGPQAA
FGFR-3  GSKVGPDGTPYVTVLK

| - -—-Exon IIT c- - |

TAGANTTDRELEVL SLHNVTFEDAGEYTCLAGNS IGFSHHSAWLVVLPA---

Fig. 2-13 Amino acid sequences of immunoglobulin-like domain III of rat FGFR-2
and FGFR-3. Exons IIIb and Illc indicate amino acid sequenceé encoded by alternatively
spliced exons (exohs IIIb and IIlc) of rat FGFR-2 and FGFR-3 genes. Immunoglobulin-like
domain III indicates the amino acid sequences of immunoglobulin-like domain III of rat

FGFR-2 and FGFR-3.
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(A) Mbc 123456789

B) Mbc 123456789

Fig. 2-14 Expression of isoforms of immunoglobulin-like domain III of FGFR-2 and
FGFR-3 in rat brain regions. The DNA fragments of immunoglobulin-like domain III
with the surrounding regions of FGFR-2 and FGFR-3 were amplified from the total RNA
of each brain region by polymerase chain reaction using specific primers. The amplified
DNAs of FGFR-2 (A) and FGFR-3 (B) were digested with Hae III and Apa I, respectively.
The digests were fractionated by electrophoresis on a polyacrylamide gel (8%). M, ¢ X174
DNA-Hae I1I digest; b, type IIIb; c, type Illc; 1, olfactory bulb; 2, cerebral cortex; 3,
striatum; 4, hippocampus; 5, thalamus; 6, hypothalamus; 7, midbrain; 8, brainstem; 9,

cerebellum.
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ER
E—BTIE, IT. NATEE L TVAFGFZ B A HET L Z Ltk ),

v MIBWTLFGFRAERIVEETET 5 2 L 2B 6212 L7z, FGFREAD
Bx MR 5AICE L Tid, Wanaka® 2%7 v » FGFR-1 mRNAD IR % in situ/> 1 7
D AE =2 a VETHRET L, MATLEHBIZERLTWE, TOREH/ Y —
CIREEERENTHALIEFHREL Tz, L L. HO3EE OFGEZ BAE
mMRNAD A GAIZBEL NI SN Tnihrolz, £2T, SHIIEHEIL, 4EED
FGFZZEAmRNAD 7 v M AFEIRSM Zinsitu N4 7)) ¥4 ¥ =3 a VFEIZLD
MEt L7z, FOEHR, FGER-1,-2, -3 mRNADIYA CILEHICER L Twi-hs, £
DFEI/NF — VI3 EM T, FGFR-1 mRNAZf8#E#153. FGFR-2 mRNAZ A1) =
7 FO4% A b+, FGFR-3mRNA 7 A FOH A MIEFREFNEHL TnAHI L
PEAL L7z, —7F. FGFR-4mRNA AEIFHEZEO ) VEEiE=2—1 >~
IZOMFRBIZRBE L T,

251, BEEOLOMEZTRALERE SN TV 5 1618 DFGFD ) . FGF-
172° 5FGF-10% TO 103 D mRNAD 7 v MRAIZBIT AERIZOWTH | insiw
INATYEAL L= 3 VEIZIDBRETL TS (17,45, ZORE, 10 EOFT
aFGF. bFGF. FGF-9 mRNA® 3 WA THEFEHE L T/, Acidic FGF mRNA
ZEIHER, PR, WNERL SR EOREOEEE O, ISP RO
EE =2 -0 VIR L Tv72(46), Basic FGF mRNAIZBEEDIKEHE. CA2
. EEEFOMEMIICEEITED 517z (47,48,49), Lo L. aFGF mRNA &
IZXTBEAYIZbEGE 12, BX IO LS 7)) 7 AR b HEHAOEIE S 7z, FGF-9
mRNAZRA THERICIHVERIZDO SN 05, EE. Fh. M, Pz s
DEFFARIZECERL T 72(17),

A TEFEB L T 5372 DFGF, aFGF, bFGF., FGF-9 mRNAD§ X T#H
EETREIELTWA (17,46,47), L2oL. EEBEHRE TR ERLTVALIXHE
fRIZFGFR-1 mRNAD AT, FGFR-2,-3,-4mRNA IZER L TWwWiHWnwZ s, &
B ORI BT AFGEDERIZEIZFGFR-1IZ Lo THENA LEDbN L, F
7o BN OIREEE 2 MR L T A DD FGFR-1 mRNA OATH A Z &
725 FGED FHEIR 2% 120§ AER D FGFR-1 2" L T bbb D EEZ LN S,

S 512, FGR2 7)) THIRRIZ L CH SR EH 2 R T 2 L s&E S L Tw
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5(50)s 7 A k¥ A MK L TFGFIE., invitto CIEREMEIL, B FREIADEAL,
5 S BRI EERRT ZEFRESNTVEB0), FUITTYFEY
A MZF L TIE. invitro THEHE, FE. BETEROENZ E2RET 531).
2512, Ty FRAANDOFGEOHR Gt EHEI T A bay A PN €5,
FGFR-2 ¥ FGFR-3 mRNABFNFN A1) ITF» Fud A P e T2 aH A MR
BLTWBZ Ehb, FGEOIN 50 F7 ) 7Bk AEA IR, ZOWZERF
AL TWAEEEZLNA,

¥ 72, FGFSRMEOA L7 70 7)) VR A4 VIEEBIL, VA ¥ FEED
EEMICHS L TwA EEZLNTWA, FGFR-1, -2, -312i3, A4/ 7071)
R AL Y UBEBO CRBHEESDBRWATITA VY Il Lo TET S, T A
V74— (MbEEIMCE) BEET L, SNOLDTAV 7+ —nid, LY
A REAERRT (6,36,37,38)0 FGFR-2 IIIbE! 2. aFGF. FGF-7& BEAI%ET
o 255, bEGE IR+ 2 BAIMEESEE &V, WERINIC,  FGFR-2 AR
aFGF. bFGF. FGF-9I2xf L CRZICGEAM THAT %o F 7. FGFR-3 AL
FGF DAk LB THEA LV, —F. FGFR-3IIcElE aFGF. bFGF,
FGF-4, FGF-9L BHAMMETHET 5. AHAT. FHIMWIC B HFGFR-2&
FGFR-3DTA YV 74— b % FAEL, ¥ NCHDAPERALTWA I L 2 H
52 L77o aFGFid, BE0OMREOMBHEICERERL T A 4%, FEMEMR
ICIEEIE L TV RV (4, 51)e  — /. FGFR-2¥ FGFR-3 mRNA 3 i PA CIREEH 125
HELTWDLI e, aFGFRIE, SNHDOZFERDOY T Y FTRZ2WwEEbN A,
#+FRAYICbFGE & FGF-9 mRNA 13, BPICILEHEICER L TH Y. FGFR-2IIcEl
% OFGFR-3 B L E&T 52 s, WREMLD) F Y FTH 5 TREMIRE
XNi, fEoT. bFGFIZ 7Y 7HIfA TEA &1L, FGFR-2EFGFR-3% 4L T
RS 2 THEAEE LTw A b0k Bbi b, —7F. FGE-9 il
TR X, FGFR-2 X FGFR-3% /L CHRMAE S 7)) THIEAMER L Tw 2
WEEMSE 2 b D, B EDZ Eh b, FGFOER A = X4 & LT I3
Y7 THEBE O R BEIERSE L b N b

F7, AW L) ARFEEOBEEIIEE L WEORNEFIEE L,
BB RT A2 I EBHEINTVDL(RN), COAMFMZD ) VIEEIE
Z2—T VBV THH, FGFR-4 mRNA BSEBH L TWwWbH T & 45, FGFR-4 1ZW
BT OE - K5 T v A% a Y bO— VT BHEA N Z A LESG LTS
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MREMATRIE S N7z L L, 40k I TR L ZOEEETH L BB (53,
54, 55DEBEHIIBVTH, BAOFGFORERIIFHEINTEL T, fEo T, #
HALFCGEVHEAET A RSN ZZ N b, T2, FHLEFGFOFLENIT Tk L,
R AFGPEAMHIFEL T 2 TEEM b ARRICHER TS 2\,
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REBFHE (B—F)

1. Ep
EER IS Wistarsk T v MNTEED E BTz,

2. RO L &AL

Sy NEAREETHEL, MEEDEB L7 BU) B U720 2K RIS TERA T
L(56), R E., #HE., fMem, HIR. RRTE., . 15 - TR, /M % B
. WAREBFRICTEE LS, hnsitu N TV IV A= a VEICIAERICHY
LEAT, BIIEMSITE T, KGRIV RE, BERFIATAATE
BRICEAE S 2. AT T NTR0CTHRAF L7

3. KA 5 Dpoly (A)+RNATIH

Total RNAlX, F4 7 VB 7=V Yk (57) 12 &1 &#ladr ol L7z
Poly (A)+RNAIZ. oligo(dT)cellulose (Collaborative Research Inc. Type 2){C & 1) %L
L7z RNAIE, 260nmiZ BT 2HIEEZRET LI LICE N EEL 2,

4. Jv MFGFZHMRT7 73 ) —cDNADZ7 O —=2 7

9 v FFGF2Z4E7 7 2 ') —cDNAIZ. homology-based PCR{EICT 7 H— =
7 L7ze 7 v Adipoly (A)-+RNA (5 1 g)t3300 units?> Moloney murine leukemia virus
reverse transcriptase (GIBCO-BRL). 15 units?®>human placenta RNase inhibitor (Wako
Pure Chemicals, Japan). 0.5 » g random hexadeoxynucleotide primer z & {r reaction
mixture (20 1) F, 37CT60min G 2 ¥, cDNAZ & L 720

b FEGFR-107 X/ BRECH. 334% H > 5339% H £ TP (EDAGEY) £531%F
H7»5536%E ¥ TD (EMEMMK) (21, 22, 23,24) X, & FFGFR-2XFGFR-3D 7
JBREHIRIZBREEIN TN S (25,26,27) o T, LEED7T I/ BREFNZT v
FNFGFEAMART 73 —IZBWTHIRESN TV A LEEL T, COEHEDMEE
75 4 < —%VERK L. Zymoreacter(ATTO, Tokyo, Japan) CPCR ¥ 4T o 72, 12 DIRAE
TR7 F—I1ClARAL 720, ¥V ATIAT—IZE Pst IV A b &, TV FRVA
T54<—IZIZ EcoRI Y A M 2RINL 720 %9 600bp® PCREEH) = Geneclean-II kit
(Bio 101, La Jolla, USAR FE\ T L 2» Ll L PstI1& Eco RITEERTHEIL L 7212,
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M13 DNA vectorlCHLARA T O —= V0 7 LTz, Bo s a— v OEEEIE
dideoxyiE(38)12 X V) #EAT L 72,

5. tIRfE#
WERFTATAATERICEE SN E-80CTH R L 1 BRFRE.
IV FRE Y PRV, 15y mOE S OFHERBIFERL, 190ETF I —
FEBLIZATA 7T RIRY 72, SR IEEMichlzo TIER L 72, 1FEL
L7280 E, insitu N TV F A =T a VICHWSET, -80CTHRIFEL 72,

6. FGFZFEMRET 73 —DHEDNAOHTHE L 710 — 7 DIFH

7 rF VAR YARNAT U —TVER D720, T v + FGFR-1~FGFR-4
cDNA % pBluescript II (Stratagene, La Jolla, CA) IZH A 2 72, FGFR-1, -3, -4D 7
Fr v ATU—-TEBEADHEDNAL LTI Bam HITHR L72d D%, FGFR-2
IZoWTiE Xba ITYH LA2d D% HWIz, F72, FGFR-1D+& Y A 71— 745
FOSERDNAY U CidHind HITYRT L72b 0% Wiz,

[ «¥S] UTP (30 TBg/mmol, Amersham Japan, Tokyo) DFFE T T7 & 5\ L T3
RNAR Y 25 —E 2 HWTCin vittoBz BT 5 Z 1280, &4, PSEERT »F L
2B BHWidE Y ARNAT O — 7 257, Eikfe, 770 )R L) FHEEN
2508 &M L 720

7. InsiuNNA 7)) ¥ A= ar

4% RNV Y [PBSHTISHA VFa~—h LR EEELHE, 1xgml
Proteinase KIS H T105, & 512, 0.25% FAKEEER/0IM P 25/ — VT I v/
0.15M NaCl G105 4 ¥ F 2=+ L7ze ¥/ —VRFNZBLEAK L2, 7
OORVARZ L BBEZ T2 72 %BH, RO LIZTUNA T ) A E—T 3
YNy T 7—%D¥, 55CTIEEA Y F a2~ L7200 TLNATYVF AL ¥—
avnNy Ty —O/MEELLTFICRT,

_31_



Formamide 50 %

SSC 4X
Denhardt’s solution 5X

EDTA 10 mM
DIT : 20 mM
Yeast tRNA 0.25 mg/ml
Salmon Sperm DNA 0.5 mg/ml

1 X SSCOFKIT150mMIB L F F ) 74, 15mM27 ZVEEF N T L TH A,

A FanR= ERTH, LA T)ITAE—varNy T 7—%KREL,
ST L 72T v F v AHAVIEE VY ARNAT U= T2 EUNA T F A X —
g Ny Ty —ICRHBL, S5CTISEEA v Fax—rLie N T FAE—
S avNy Ty —ETULNALTY F L= a8y T 7 —1210% dextran sulfate
Rz 72DV N TUFA¥—Ta y#&TH, 10 mM DTTx &2 X
SSCH, 55C T4EEEE L /2. 50 1« g/ml RNase ATETRH, 37C T30 1 ¥ F 2"~
M L77o £512. 50% formamide /2 X SSC/ 10mM DTTH., 55C T2[EIFEE L 72,
T VRINZBLTHAZRAK LR, BRI, 3705 -5 9F7 7
T4 =W, 27Ut - TV TT 74— EUTOERETIT o, T4
%, WA I ELEIE (NTB-3; Kodak, Rochester) % 47 L. BEFEH T3 EMEIL L 72,
Fth. BB (D-19; Kodak, Rochester) T T3HHEIREL . KEDfk, EEHE
(Fujifix; Fuji, Tokyo) P TS5 E®E Lize 7 LYWL 4 Ly MIX AXHEED
%, TIVa—VRINCELTHAKL, #ALL,

8. PLPOSBEIDNAOTHE L 7' 10— 7T DIEw:

PLP ¢cDNA!Z 5 » b poly (A)+RNAZ%* & RT - PCRIEIC T/ H—= 7 L7z,
Zymoreacter(ATTO, Tokyo, Japan)!Z & APCRIZ, PLPOBEN T 74/ <v—& LT
TTAGAGTGCTGTGCTAGAT & ACCTTCATGATTGCTGCCACTTACEZHWVT, 472
Fro T ORERIE S N7 780N DPCRIEY) % pGEM-T (Promega, Madison, USA)
N7 ¥ —|ZHIA AT, BEERIC L) RBRICHIAR, REEELTT I A
I %7, PLPOSBEIIOWTR T v F 2y A 70— 748 Sac I, £V A
70— 7 A 1ESac HTTEIRT L7275 A X FDNA%R$EIDNAL L CRRE L 72,
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70 — 7 OFEF# 12 digoxigenin-UTP (Boehringer Manheim, Manheim, Germany)#F
TEF T in vitro BREIC L DAT o 7z ARG, 7V U AHEIC X ) P ER25088
E—; Iz j(ﬁ? L 7z o

9. ChAT DOFFIDNADTE & 710 — 7 DIEH

ChAT cDNA B PLP & [EI#£12 T v MY poly (A) +RNAZ* HRT-PCR{EIZ T 7 1 —
=7 L7z, Zymoreacter(ATTO, Tokyo, Japan) % FiV:72PCRT7 2 JER11EFEE 5
506% H ¥ TOMEBFY15008F 1) #EIE L. pGEM-T X7 ¥ — (Promega, Madison,
USA) IZHAAAT, 70—V L7, SREIDNAICR T ¥ F Y ATO—7D
ERAIIC SaclIT, ¥ ¥ A 70— 7 DEHBICSa ITUR L72b D2 A7z,

70 — 7 O Es%k 3 digoxigenin-UTP (Boehringer Manheim, Manheim, Germany)
F£T T in vitro BB X VAT o 720 EEAR, 704 VLI L) FHEFEA250E
EIKEEL 72,

10. Double insitu N 7 ¥ A ¥—T 3~

2FEFEOMRNA DHEFEE —YF L CHEEICRE T 5720DISHE T2 72,
A7) FAEX =T a VORI, PSTEZLZFCFZ BRI T 27 0—-T7L DT
F 7V TR L 72PLP® 5 VW IIChATICHTT 2 70 — 7L 2R TAT o /2fBid,
EEED DISHEAT 072, BERIER T, PLPS 5\ IZChAT 71 — 7 DT Hift
AT 72O I T oRMEEZT o, $T15%DIEFEL Y VILE (DAKO,
Carpinteria, USA)T7 O v ¥V 7 %247\, TUWHIVKRAT 78 —E2 eI ¥l
digoxigenin ZXT$ A P44 (Boheringer Manheim) T2B [ D &€ 72, 4-nitro blue
tetrazolium chloride (Boheringer Manheim) & 5-bromo-4-chloro-3-indoyl-phosphate
(Boheringer Manheim) 1= & - TPLP 2 4\ I2ChAT mRNAFB PRI 0 TTHEAL % — Bk
Tolze TNI—IVRFITEHAKLZH, 2.5% 21T % ~ ( Nacalai tesque) THI A=
Exd—74>7 L, NTB35LF| 2 &4 L7z, 4BEORKR, BELS ) o -V
L DKM A ZATWIREE L 72,
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11. Insitu NA 7Y ¥ A ¥ —3 3 v ERBHBILFICL A ZELE

4% K<) v/ PBSHTISHA yFax—+ L TR ZEZEL. EFENL
AT RS EZEH7251210 mM DTT / 100 U/ml RNase inhibitor (RNasin; Wako Pure
Chemicals, Japan) ¥ & 1.5% EE Y FMEBRFTA v FaxX—h L7z, LKL
R SR TIRRE IC €72, LRIVEIZHIGFAP (Gligl Fibrillary Acidic Protein) R
1) 71— F VS (DACO Japan, Kyoto) % FAV3 72, IRITAEE L RICHW 52K$L
RERIE, ~%) Y SmgmlE IR 7o LREUME & O FUSH T, Vectastain ABC
3 v b(Vector, Burlingame) # FIWTHEB IE7, Thbb, 4 F b 2kPufke
30 F NG &8 725, ABCREEEF T3040 4 »F 2~} L, 0.25 mg/ml DAB
(diaminobenzidine 4HCI) / 0.005% H,O, W 1 CHE S ¥/, RBORT LU Z
WiEfh, 2512, Ll L72AEIC L Dinsitu N1 7Y ¥4 ¥ —T 3 »IZ X ZmRNA
DI E4T o 72,

12. 99 FFGFR-2KE U'FGFR-3DA L/ 707 Y F X A VIIFEED cDNAD
JUa—=T

RT-PCR% AT\, T v M KBEHE L FfiD total RNA 7*5 FGFR-2 [t UY FGFR-3
DAL 7T Y VR A A VIFERDDNAT 5 7 A~ k% #IE L7z, FGFR-2
DR TS5 4w —& LTIk, CAGCCCCACATCCAGTGGATYE TTGGATCCTCT-
GGCAACTCG% . FGFR-3DHFEN T 7 4 ~— & L Tld, TTCCACTGCAAGGTG-
TACAG & CCAAGAGGCTTACCGAGTGT % FVv 7z, EIEL72cDNAT J 7 X » b
{ZpGEM-T vectorlZFLARA T U —= v 7 L7z, BoN727 00— v OEEEIZ
dideoxy#E(58)1C & V) FBAT L 726

13. v MIICHEIE L TWAFGFR-2K U'FGFR-3D A AL/ 7071 VERX A ¥
MBI D 7 AV 7 4 — ADFE

WD OB DR (EER, KB, #IRE, EE. R, SURTE. Pl
FgE, /NB) Dtotal RNAZS ., FGFR-2K UFGFR-3D A &/ 7117 1) YRR A A
VIS DCDNA 7 5 2 A~ b % RT-PCRIZ X Y H#IE L 72, HiE L 72cDNAY 5 2
A > M, FGFR-2IZFI L TidHae IIT, FGFR-3/2BI L TidApa ITHFNENHL
L7ze BUBERWIE8% AR T 7 UNT I RFVIZTHREIL, /Ny FEil Lz,
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BFTE HBEOREBEOKAICE(TAFGFZAE
MRNAMDF IR

% —E TIIAEEDOFGEFZ BMEmMRNAD 7 7V k5 v M INARERS /M 2 5 2
121 72(59)s FGFR-1, -2, -3mRNAIZ, BRATLEEHEIZERL Tz, TOEHR
NE — 3R T, FGFR- U2 ML, FGFR-2134 ) I7FY FuaH A4 b,
FGFR-31Z7 A FOH A MIENEFNEHL TW5H I EZRL72AL, 59, 60, 61, 62)
o —7. FGFR-4ZABEIFMZ O 2 7) Y EEME =2 — 0 VICOARFENIZEHAL T
W72(63, 64) LA L. EBOEEBREICBIT AFGFXEA T 7 2 7) —mRNAD K
NEESMHICOVTL, INETHLPIIIEIN TV o7, FIEF TDin vitro
DFFFEIC & D . FGROSHEMAR O sIERMIIE < 77 7Hfg D3gFE. o fLIcB5 L T
WBZEDHREEN TV B, 5T, FGFANOTEREFRRICOESE L T\ 218k
HAEZ LA,

ZFZTHRBIFETIE. 2512, ABOMNFEZEBRIIHBIT HFGFD i%5E = v
B r%HEELT, &%28. 7H. 118, 158, 9HD I v MX 22 W Tin
situNA T F A= a v EITV, FGEFREME T 7 2 ) —mRNAD A ZIR D
PRET L 72
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RERHER
E—f HROREBEORANICBITAFGFEREHAE 77 2 U —mRNA
DFIF

A28, 7H. 11H. 15H., 498D T v &I 7> T, 4f8EDFGFX
BRT7 7 2 —mRNAORBRIZDWTHEI L7z & 25, FGFR-1, -2, -3D3fE4E 12,
TTILEKBELL 7YV P TORASH LEKOSH 2 RL TEY ., TO%E
BIZ7 5V FTEREL TV, —FA. FGFR-4mRNAlZ, 75 FTEDOLN
7PEIFRZIC BT ARBFII AR TRHRICBIE SN, £ NEHI/NRIC
BWT—BEEDBWERD D 5 N 7z(Fig. 3-1).

FGFR-4 mRNAlZ, &% THEH 70 26/ NEEICB W TERIFED SN,
AFINABBICBVTREWY FHUPEESINZ, L L, ER4OBETIE/N
B & 12 81T HFGFR-4 mRNAD ¥ 7 FIVid, BB TE L7272,
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ADULT

Fig. 3-1 Localization of FGFR-4 mRNA in coronal sections of the rat cerebellums at
different postnatal development stages (P2, P7, P11, P15 and ADULT). The coronal
sections of the rat cerebellums were hybridized with the **S-labeled FGFR-4 antisense

RNA probe and exposed to X-ray film. Cb, cerebellum. Scale bar = 1 cm.
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= NKICHB(FBAFGFR-4AmMRNAD — BRI

% — 57 TEGFR-4 mMRNAD B WEIRD D SNz EB B EO/NREE LS
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Fig. 3-2 Localization of FGFR-4 mRNA in coronal sections of the rat cerebellum
(P11). The coronal section of the rat cerebellum was hybridized with the 35S-labeled
FGFR-4 antisense RNA probe. The labeled section was counterstained with cresyl violet.
Bright-field (A) and dark-field (B) photomicrographs . B, white grains show the localization
of FGFR-4 mRNA. EG, external granule layer; Mol, molecular layer; IG, internal granule

layer. Scale bar = 200 x m.
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Fig. 3-3 Cellular localization of FGFR-4 mRNA in the external granule layer of the
rat cerebellum ( P11 ). The coronal section of the rat cerebellum was hybridized with the
*S-labeled FGFR-4 antisense RNA probe. The labeled section was counterstained with
cresyl violet. Black grains show the localization of FGFR-4 mRNA. EGs, superficial zone
of the external granule layer; EGd, deep zone of the external granule layer; Mol, molecular

layer. Scale bar = 50 x m.
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