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MTT:3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide

RT-PCR:reverse transcriptase-polymerase chain reaction
STA2:9,11-epithio-11,12-methanbo-TXA2
LiKRB:lithium-containing Krebs-Ringer bicarbonate buffer
HKR:HEPES-Krebs-Ringer buffer
IBMX:iso-butylmethylxanthine

db-cAMP:dibutyryl cyclic AMP
TPA:12-O-tetradecanoylphorbol 13-acetate
TIS11:TPA-induced sequence 11
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fuxy/4Fu\75#Fy@ﬁx7—F%ﬁ%ﬁ%@%%fuxyﬁﬁ
YIVVIY FRVEXRY FEREE BBk 7ot x5 —¥) #24LT
EERINS Mo Y REXH V8 (TX) BX vy 75 I8 (PG) ©
BHTHD (Fig. 1) o SUL—BOMEWIE, TNTOEGRBICBVTES
BEN, B, ICZOEBEH A RET L RICBWT—EOF —Faf P&
ABNB, TROOMEMIE, KIE, FRGIES L UE, I/ MUERZ &0
RIEHIRIC BT 2 L2 5. MRS E THICbzo THREINTWV S
(1,2) o SNORISOERBIEE LT, fER2 S H LN T E NN E
WE. 722 X7 FNaY R/ NVIERTY v R EDBES LRI, 2
FRDOTORY )4 FICHEN B EROFEFEEZERN I IRRINTE:
(1-3) o 199 1FICTIRY /A FOZEKREL T FTXA2ZBEINIE L
HDTru—=rr7Eh @) . FO5FL LTOEERPHEHLPICS N, 20
B, TR (5-12,129) R b (1323) KBWTIFEALTRTOTTXY )
4FK%§%&%§%$7U—:V¢én\%6tbf7ux&/4F§§ﬁ
DHFEBZPEIKGTIE LW LTI N (24,25)

TORY ) A FYER ORI BITAAFFRICHNRS & FRMERICBIT
HEFFRIIRE S L BENTYS (1,2,26) o THUTBERERRID LN &
BIUTURY /A FORRMERHBIC B 5 EZHHMRIAHTH o722 &
& B, BT, FRAEREERT 2O b7 THIRRFICT X s ad A
FETORY ) A OB O—2THAZ EFHBESN, FOERICONV
Tim CHRO b7z (27,28) o ABIFRIX, PRAERME L LTI T, B
TAPEHA MIPGRROFZFHILER W L2 EIZH T ). FHREERIC
FETHTURY ) A FEFEGTFOBEL CORGHELHO T E L



YHWELT, FF7AMOSAL PDNATATT Y —X YV TFORTY ) L F%
BERDNAD 7 B —= YV T % fTolc, RICZDEHEZ D & 1T reverse
transcriptase-polymerase chain reactionf£ 1 & ) . £ THIIC BT 2 TRR S
A4 FZFEMRNA (X v Y v —RNA) OBBSMEBEREDOEIZOW
TR L7z SHIXTURY ) A4 FRHET V¥ T X MNORE, ZHEEEH
BOREBICEDL 5 REEE. B L URRROBREEREMALICB T 5 HEHE
BICOWTERZNICRE L7,
Arachidonic acid

S-Lipoxygenase | Cyclooxygenase

Y

5-HPETE PGG2/PGH2
]
Leukotrienes TXA2 PGD2 PGE2 PGF2a PGI2 Prostanoids
TP DP EP FP IP Receptors

EP1 EP2 EP3 EP4

Fig. 1. Prostanoid formation and the receptors

The second messenger systems of EP1, EP2, and EP3 receptors are intracellular
calcium mobilization, stimulation of cyclic AMP formation, and inhibition of cyclic
AMP formation, respectively. EP4 receptor is the most recently identified subtype of
EP receptor (for review, ref. 25). PG, prostaglandin; TX, thromboxane; 5-HPETE, 5-

hydroperoxyeicosatetraenoic acid.
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B2 REBESYFTAIOY AL FDNATA TS —06DTORY )4 F

ZRAKDNAD 7 O —= > 7
E—H TRURYTITVIVVRoZENLE FPEHEME) DNADIZO—= 7

TORAY 7 A4 FIIKRMEHE L FRE PR RSBV TIHFET S 2 e b
BUCHABPWORMTHRESINTVS (29-33) , FENHTURY )4 FD
EABIEYE (34-37) RRHSMBIEE (38) PHFEARRERCBTRWVE X
nTBY, MRAERICBITA7ORY /A FOAEBRICEENETI->Tw
bo BE, PR, 28 ITKERG (39-44) | EH 45) | EEREE
FEHIM (44,46-48) XL TTHRY )4 FOPEET S L) BENRENT
B, TRODFFUNNVTOEMABECERIS 2R TRE (26) o LAL
AL, FEMBRICBITATORSY /4 FOEMNMIEIZ, BUREBRN 2
ol eI NI TAHTH o720 OMITBL, PHRAEREHRT 2 M
DI B THIRAICEET X P oY A FCBWT, PEYERY Y (TX)
A2D 7 F 1 7T 3 59,11-epithio-11,12-methanbo-TXA2 (STA2) #PUL H Nz %
FT B I EBBESNL (49) o TobhbiLL, HETR b OVA L&
Y)Y FOBRIZERBN O 72ODOERRE LTHVEE L2225, T
Ay 7Ty (PG) FoabA /¥ b= VBE (P) R#EEEET %
MAEE. 72 NI A MRS 570 A5 4 FOBRME O
—OThEMEENIEL SNz, 2 TABTIRE T, PGRok WE%Y 7~
FETHHRBMERTTR Y /) A FFPRERDOHFLE L EDTTHEEZHL I
TAHILZHME LT, FPRBEDOHFEFERZN ITRNREIN/IEET A b



A4+ (27,28) Vv, FPRBMHRDNAD 7 O — =V 7% T o572,

KEBITHE

HEIZY FTAMOYA b [RaffS5DG5H (50) KX 55471 T7AMOHA
M. 3 %D b glial fibrillary acidic proteinF 1 42 A2B5S & ] i3 Kimelberg &
Frangakis® 5% (51) IZ0Eo TR L7z, & v P 7 A ¥4 FcDNAT A
T3V —DERBITZEDAY ) — =V FidFig. 2R T HETITo72. Thb

Isolation of total RNA
from cultured rat astrocytes

oligo(dT)-cellulose column
1st Screening
+ Colony hybridization under low stringency
poly(A)™ RNA Probes: cDNAs for mouse EP3 receptor TM IV
and for mouse FP receptor

cDNA Synthesis

2nd Screening
>1.2 kb segments 3rd Screening
Ligation with pEF-BOS

Electroporation Positive clones

Transfection into DH10B

Restriction enzyme mapping
Sequencing

cDNA library (5 x 105 clones)

pFP1-3 = cDNAs for rat prostaglandin E receptor EP3 subtype
RB47 = cDNA for rat thromboxane A2 receptor
pFP24E17 = cDNA for rat prostaglandin F2a receptor

Fig. 2. Strategy for cloning of rat prostanoid receptors

Screening probes were cDNA fragments of mouse prostanoid EP3 receptor (coding region
between first and fourth transmembrane domains) (ref. 9) and mouse FP receptor (1.0 kb
PstI-fragment) (ref. 11).



L, BEEIY P7AFTH A b5 5poly(A)RNAZ I L. Amersham cDNA
Synthesis System Plus%Z FI\V> TcDNAZ G L 720 FN % FHH T & —pEF-BOSIC
HWARA, DNAGATF5)— (5X1070—>) 2L/, A7 Y —=V
FEAFIROOTO—-TL LT, ¥YATTARSY /) A FFPZEMRDNAS 5 Pstl
TEYYHL7Z10kbD 757 A+ (11) % random primingi 12 & D P TI NV
LT LY AZ Y —=vZiau=—NA7YF4¥— a3y LTiFo7

Thbb, 74V —%2 70— THFEN228 CT—HA Y Fax—-arl, £
DH%2XSSCH+0.1% SDS T28° COPEH % 1B, DV> T1XSSC+0.1% SDST37°C
DG % 14T 720 7 4 V¥ —1iZ-80° CTautoradiography L 72, b7z 8 D
DiptEr 1u— v (pFP17-pFP24) @9 H, 2D (pFP178 X UpFP24) %HEA T
dideoxy#: (United States Biochemical Sequenase version 2.0 kit, Takara BcaBEST
dideoxy sequencing kit. 2 % ' iZToyobo A Tth DNA polymerase sequencing PRO %

) \CX D Wstrand % Fidr & &L TENSIEERS| 2 e L 72,

KERHTR

cDNAD RS R % Fig. 313" T, 2 DD O — YpFP17 L pFP24iISE &I —
DIFHEFI % EATEY . pFP17i13[MAH18334252,867% H £ TD, pFP24iZ X
13370 51,222 F H O EEEL Y & £ 0 ENFF o TV 72, TcDNAIRZEEL S O AT
BRI, ChoREET I/ BEBS6EOELDE (HEESFE40,660) % —
K4 5DNAD—ETH B Z LG h ol TOEHKIIFig 4lRT LI
v APREFPEAME (11) L96.4%. b M FEFPZAMK (16) £855%. 7V &
HHIBEFPE 24K (52) £803%MD7 I VEMFMEERRL. Iy FT A ¥ A
FNPPEZBARTH B Z L WG h o7,



-133 GGCAATGTTGCAAGCTGAGGCCCCTTGGGGGTGTGGGCTCTGC
AACTGGCAAAGTCAACTATGTC TGCACTTCGAGGC TGCACAGTCGTGACAGAGAGATGACTTGAGGGGGACGGCGTTTATCTCCACAACG

ATGTCCATAAACAGTTCCAAGCAGCCGGCGTCCTCTGCAGCTGGACTCATCGCCAACACGACTTGCCAGACGGAGAACCGGCTTTCAGTG
M 8 I N $ $ K Q P A S S AAGL I ANTTTCQTENDNA RTIULSV
* *

TTCTTTTCAATAATCTTCATGACGGTGGGGATTGTATCTAACAGCCTGGCCATTGCCATCCTCATGAAGGCATATCAGAGATTTAGACGG
F F § T I FM TV G IV SN SLATIA ATITULME KA AYQRTFRR

1
AAGTCGAAGGCTTCTTTCCTGCTCTTEGCTAGTGGCCTGGTGATCACAGACTTCTTCGGCCACCTCATCAACGGAGGGATAGCTGTCTTC
K 8 X A 8§ FLLLASGULUVTITU DT FT FGHTU LTINZGSGTIU AVTF
A It
GTATACGCTTCTGATAAAGACTGGATCCGCTTCGATCAATCGAACATCCTGTGCAGTGTTTTTGGGATCTCCATGGTGTTCTCTGGCTTG
VY A $§$ DEKDWI RV FDUGQSDNTIULTUGCSVVFGTI S MV F S G L
L}
TGCCCACTTTTCCTGGGCAGTACGATGGCCATTGAGAGGTGCATCGGGGTCACCAACCCTCTATTCCACTCTACAAAGATCACGTCTAAG
¢ P L F L G S TMATIZEIRTCTIUGV Y TDNU®PILT FHSTTI XKTITS K
A
CATGTGAAAATGATACTGAGCGGCTGTGTGCATGTTTGCTGTCTTCGTGGCCCTGTTGCCCATCCTTGGACACCGAGATTATCAAATCCAA
HV KM ITL S G V CMVPF AV F VALULUPTIILSGHIZ RTDYOQTIQ
v
GCATCCAGAACTTGGTGCTTCTACAACACAGAGCACATCGAAGACTGGGAAGACAGGTTCTATCTCTTGTTCTTTTCTTCCCTGGGACTC
A S R T W CF Y NTEUHTIETU DWTEUDHU RT FYIULULVFV F S S L G L

\J
TTAGCTCTCGGCATCTCATTCTCGTGCAACGCCGTCACGGGAGTCACACTTTTGAGAGTGAAGTTTAGAAGTCAGCAGCACAGGCAAGGC
L AL GI SF SCNAVTGVTULULU RVYVIE KT FU®RSQQHTRQG

AGGTCTCACCACCTGGAGATGGTCATTCAGCTCCTGGCCATAATGTGTGTCTCCTGCGTCTGC TGGAGTCCCTTTCTGGTGACGATGGCC
R S HHL EMVIQULULATIMTCVSCVCWSU?PVFULVTMA
Vi
AACATTGCAATCAATGGAAATAATTCCCCAGTGACCTGTGAGACGACGCTCTTTGCTCTCCGAATGGCAACCTGGAACCAGATATTAGAC
N I A I NGDNNS P VT CETTULTFA ALUZ RMMATWNUGQTITULTD
*

CCCTGGGTCTACATTCTGCTACGGAAGGCTGTCCTTAGGAACCTGTACAAGCTTGCCAGTCGCTGCTGTGGAGTGAACATCATCAGCTTG
P W VY ILL R KA AVILIRNILTYIZ KU LASIZ RTU CTCSGV VNTITIS SIL

CACATCTGGGAACTCAGCTCCATCAAGAATTCCTTAAAGGTTGCTGCTATC TCTGAGTCACCGGCTGCAGAGAAGGAGAATCAGCAAGCA
H I W ETU LS S I KNS L KV AATISESU&PA AATETZKTENUGQUGQAZA

A
TCTAGTGAGGCTGGACTGTAAGTCAATGCACAGCTAGAAGAAAGTTATGGGAACTTCCGAAACATCTTACCTGACCAGACTCAGAGCATA
S S E A G L

ACTGGAACACTTGGACCTCTGTGTGTAGTTCGGGAGTACACTGGTCAGACAAAGCTTCTGACTTTTGTTATGCTGGCTGCTGCATGGTTG
TGCATTTTCATTTGTTGGTGTCAACAGGAGATTCAACATGGTGGAGTTAAGTAGAGTACACATTTTATCTGCGTGACTTATGTTTTTGGA
ATAAATGAATCTGTTGAGGCCCTGTGCCTTTATTTGACCTATTTTTCCAAGCACCTTAATGCTACCTGCACCGTGACATGGCCATTTGAG
GAGCACTGACTTGCAGACAAAGCTTAAAGTAACACAAGACTTTTTGTGTTTGTGTGTGCAGCTCTGCTCTGTTTACCAACCCACGTGTCC
TCAATGTCTGCATGACCATGACATCTGAGTCTCATGGTGACTTTGATGGCCACTATGTAGGCAGCTCAGCTTGACATTGTGGGGCTGATG
AGGATAATCATTCTTGTCACAACTCACATGTGTGGTTGCTTGCATTTGTTGTTGTGAAGGTCAATTATT TTTTCCACATTGGCTGTCCTC
CTATARAGTCATAGGTTTTCAGTGTCTAAGTAATCCCCCTTTCCTCTGAAAATTGTAGAGGAATACAGGCTTTATCTTAGCACAGATTCA
GCTCATGATAGCATATCATAAGCCCTATTGTGGATGATGCAAARCATTGAAATCCCACTTACACATGCCAAGAACATGGCAGACATTGCTT
TACCTGAGCTATCATTTCTGTGTCAGAGAATAAAAAACGATCAAGACACATTCGAAGTCTCTTGGAGCTATTGTGTTTCTGCCTTACACA
CACAGGCATAAGGGAGTTCTGTTAACAGTAATTTCACTAAATAAGTTGAACCACACTTCCAAAAGCCTGTGTTATCAGTGAGGAGTGGAA
AGATCTGAAATTAGCCAGGAGTTGGGATCACTGTTGTGGTTAACCCGAGGCTAAGGGACAAGATTCTGTCGCCAAGTTTCCCAATCTTAA
TTCACACTTCTCCTTTGTATAATTTAACACAAAGATACTCAATTTCAGTAATCACTCTAAACATTAGTTCCATCAGTGGCTACGGTTAGT
GGTTATATTTTATAAAGAAATGTATTTTCATATTTAAAAAATTCCTTTCTTTTATCGTTTGTC TTTAT T TAAAAATTTCTATTTTTTTCT
TTGCTATATGTATGAGTGTTTCACCCGAATGTATTTCCGAGCATTACGTACCTTCCTAGAACTTACTTARACCAGAARAGGACATCGGGT
CCTTACAGATGGTTATAAGCTACCATGTGGATACTAGGAATTGAGCCCAGGTTCTC TGGAAGAGCAGCTGTAGAGAGAATTTTAATCCAG
CAATTTGTGAATTCAATAGACTTAAAATAGTACCTCCAACATGGTTTCTCTGGCARAAGATCACATCCGAAGAGCTTCTAGGTTTATATG
ATCTGGCTTGAATGCAGACATTCTCTGGATTATAGTACAATCTGGCTGTAACACAGACACACCCTTAGTACACACCTTTAATCCCTAACA
GTGAAGGAAAGTTAGTTTGTAGAAGGAAGTAGTCACTTTTGAAATCGATGTCCAGT TGAGGGTCAGACAGAGTGACGAATCAGAGAAAGT
TTTGACAGAATGAGTTAGAGAAAAGATGTGCTCAATTCACGTGAGAACAGTACGGAAAGAGAGGATCCCGAAAAGGG
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Fig. 3. Nucleotide sequence of rat FP receptor cDNA and its deduced amino acid

sequence

Two overlapping clones (pFP17 and pFP24) were sequenced. The nucleotide sequence is
numbered in the 5' to 3' direction, starting with the initiator ATG of the open reading

frame. Putative N-glycosylation sites (ref. 112) are indicated with asterisks and presumed

transmembrane domains are underlined. Potential phosphorylation sites by protein

kinases A and C (refs. 126, 127) are shown by arrow heads.



Rat
Mouse
Bovine
Human

Rat
Mouse
Bovine
Human

Rat
Mouse
Bovine
Human

Rat
Mouse
Bovine
Human

Rat
Mouse
Bovine
Human

Rat
Mouse
Bovine
Human

Rat
Mouse
Bovine
Human

Rat
Mouse
Bovine
Human

MSINSSKQPASSAAGLIANTTCQTENRLSV%FSIIFMTVGIVSNSLAIAI

M...... 2 = L........

.T...I..V.PESE.LS..... L.ED..IS.......... L........

M.N...LV.P..A.LS.......ovv.... Veoooo.. L........

Il

EMKAYQRFRRKSKASFﬂLLASGLVITDFFGHLINGGIAV%VYASDKDWIR
......... L e
......... Q.¥.S.... AL e e Y
......... L S 1

......... T
K.o..... I L Lo, K.I....... T.
..... v I L I P
v
ﬁVKMILSGVCMFAVFVALLPILGhRDYQIQASRTWCFYNTEHIEDWEDRE
................. S
M..... Fooiieiiieeiinan. Koo K.DE.K......
M..... L T D.K......
\'/
YLLFFSSLGLLALGISFSCNAVTdVTLLRVKFRSQQHRQGRSHHLéE;IQ
...... R
LAF.......... V.. I, .IS. . Keviiiivvinnnn F.....
L..F....... V.LL...I..I.......
A Vil
LLAIMCVSCVCWSPFLVThANIAINGNNSPVTCETTﬂFALRMATWNQILD
R € I.......... S.GM.IQDFKDS..R...T...........
......... e € S D )
PWVYILLRKAVLRNLYKLASRCCGVNIISLHIWELSSIKNSLKVAAISES
................ VCTR.....HV....V.......D........DL
............ L & Y
PAAEKENQQASSEAGL
...... S........
vT..VvT..T.T
V...8—-..T

50
50
50
50

100
100
100
100

150
150
150
150

200
200
200
200

250
250
250
250

300
300
300
300

350
350
350
350

366
366
362
359

Fig. 4. Amino acid sequence comparison of the FP receptors of
various species
The deduced amino acid sequences of the rat, mouse (11), bovine (52), and
human (16) FP receptors are aligned. Dots and hyphens indicate identical

and deleted amino acids, respectively, compared with those of the rat.

Putative transmembrane domains are indicated with I-VIL.



EBEH TURY TSV VERBREPIY T Y 4T (EP3REK) cDNAD 7

O—=r7

7 A b A MEIPGEDHEICKIC L T# DHFEMcyclic AMPE Z BN & & %

(53,54) o TOPGEIL L BT 7=V — }¥ 27— EEWILIER ERaffS D5 3H
(50) &35 A T2T7AMIYA MALROOND (54) o —H 4T
1 7AMa¥% A MCBIFAPGEDERIZ, 77=V— o2 9 —E2EHT S
TEFHMON TR IMOEYOERIZEEHTIIARL (53,54) W o TH A4 7
I1T7TA POV A MBI LEPRBEDFEDERE, TLTHEETHIHEEDY
75 AT DEPZFEAE (Fig. 1) BPEHAL TV L »IEIAHTH S, €2 TRIT,
FA471T7A A% A FEPRBFMDNAZ 7 U —= V7 L7z,

HKERTT R

cDNAG AT 5 —DVERER 7 ) ==V FIE WO FEIH -7z, 7272 L
FE—HTRBE O- VRO TR Y )4 FREIERDNALE Z LN
B7O—YPHE Lokl A7)V FHTU-7TE LT, ¥T A
TOAY /4 FEP3ZEMCDNAD I b, #EE 1 205 4 MEERERE T —
F3 %048 kb7 T 7 X (9) ZHWZ, Boh/z]l 6HOBH 7T — >

(pFP1-pFP16) D 9 b, ZD Y FF IV Dihivd Dh SIEIC 1 018 OcDNAKE #

BcHl (pFP1-8,11,12) Msequencing® 1T 72,
EERHER

IR EECE DsequencingZ 7o 721 0D 7 u—rD5 % 38 (pFP1-3) 3524

IZF—DIFEEF] %2 & ATz, £0 9 HpFP1 & pFP2D MRS R % Fig. 51271



-85 CGCCETCCTC  -76
CAGCGCGCTCCGCTGCAACCCCGCAGCTGAGCCCAGAGGCTCCGGCCCTGTGCGCCCTACCGCGGCCCCGCCACT -1

ATGGCCGGCGTGTGGGCGCCGGAGCACTCGGTTGAAGCGCACAGCAACCAGTCAAGTGCTGCCGACGGCTGCGGT 75
M A GV WA PEUH SV EA AUHSDNZ QS SAADGOZCG 25
*

TCTGTGTCCGTEGGCCTTCCCCATCACCATGATGGTCACTGGCTTCGTGGGCAACGCGCTGGCCATGTTGCTTGTG 150
s Vv S VA F P I TMMVTGV F V GNALAMTLTL YV 50

|
TCGCGCAGCTATAGACGCCGGGAGAGCAAACGCAAAAAGTCTTTCCTGCTGTGCATTGGCTGGCTGGCGCTCACC 225
S R 8 Y R R R E i K R K K $ F L L ¢CIGWILAILT 75

1l
GACTTGGTGGGGCAGCTCCTGACCAGTCCGGTGGTCATCCTCGTGTACCTGTCGCAGCGACGCTGGGAGCARCTC 300
D L V GGQ L L T™ S PV VIL VYL S QRI RWE QL 100

GACCCATCGGGGCGCCTGTGCACCTTCTTCGGGCTGACCATGACAGTGTTCGCACTGTCCTCGCTCTTGGTGGCC 375
D P $S GRL CTPF F GGL T™MTVVF GL S S L L V A 125

AGCGCCATGGCCETGCAGCGECGCCCTEGCTATCCGTGCGCCGCACTGGTATGCCAGCCACATGAAGACTCGCGCC 450
S AMA YV ERALATIW RAUPHWY YA ASHMMTZE KT R A 150

ACGCGCGCGGTACTGCTGEGETGTGTGGCTGTCTGTGCTCECCTTCGCGCTGCTGCCTGTGCTGGGCGTGGGCCGC 525
T R A VL L GVWIL S VL AVPF ALLUPVIL GV G R 175

v
TACAGCGTGCAGTGGCCCGGCACGTGGTGCTTCATCAGCACCGGGCCGGCGGGCAACCAGACGGACTCTGCGCGGE 600
Y S V. Q W?PGTWOCFTISTGUPAGNETD S A R 200
*

GAGCCGGGCAGCGTGGCCTTTECCTCCGCCTTCGCCTGTCTAGGCTTGCTCGGCTCTGEGTGGTGACCTTTGCCTGC 675
E P G S VA F A S AFACL GL L ALV VYV TF A C 225

\
AACCTGGCGACCATCAAAGCCCTGGTGTCCCGCTGCCGGGCCAAAGCCGCCGCCTCGCAGTCCAGCGCCCAGTGG 750
N L AT I K ALV SR CRAI KA AABAASU QS S A QW 250

GGCCGGATCACCACGGAGACGGCTATCCAGCTTATGGGGATCATGTGTGTACTGTCCGTCTGCTGGTCGCCGCTA 825
G R I T T ETATIOQULMGTIMOGCVL SV C W s P L 275

Vi
TTGATAATGATGCTGAAAATGATCTTCAATCAGATGTCAGTAGAGCAATGCAAGACGCAGATGGGAAAGGAGAAG 900
L I MML KM I FNOQEMSV EJGQU CZ KTOQMSGI KE K 300

GAGTGCAATTCCTTCCTAATCGCCGTTCGCCTGGCTTCGCTGAACCAGATCTIGGATCCCTGGGTTTATCTGCTG 975
E ¢CN S F L I AV RIL A S L NOQTIULUDUZPWUVYTL L 325

VIl
CTAAGAAAGATCCTTCTTCGARAGTTCTGCCAG 1008
L R XK I L L RZEKTF CQ 336

EP3f ATGATGAACAACCTGAAGCGGAGTTTCATTGCAATACCTGCTTCCCTGAGTATGAGAATTTCTTCCCCCAGGGAA 1083
M M N NL KR S F I A I PA S L i M R I S i P R E 361

GGATAACTGAATCATTTTGGATTGTATCTTCTTTCGGCCTCATATTTTAAGTTTTCCTTGCCATTAAACACACCG 1158
G 362

AGACAAGCTT 1168

EP3Y GTAGCAAACGCTGTCTCCAGCTGCTCTAGTGACCAACAGAAAGGGCAGGCCATCTCCTTGTCTAATGAAGTAGTA 1083
V AN AV S S C S SDOQQ K G QATI SL SNZEV YV 361

CAGCCAGGGCCATGAAAGAGAACAGAGCCAATGAGCTTAGACACAGCTTTTGCAGCAATGTCTCTAACCTTATGG 1%22
Q P G P

aAC 1160

Fig. 5. Nucleotide sequences of rat EP3 receptor cDNAs and their deduced amino
acid sequences

Two clones (pFP1 and pFP2, corresponding to EP3 and EP3y, respectively) were sequenced.
The nucleotide sequence is numbered in the 5' to 3' direction, starting with the initiator
-ATG of the open reading frame. Putative N-glycosylation sites are indicated with asterisks
and presumed transmembrane domains are underlined. Potential phosphorylation sites by
protein kinases A and C are shown by arrow heads.



To CD2OoNDy 10— YIZEEEF|TL008%FE., #ET7 I/ BRELSIT336%F H
TTRIEoZKFA—Tho7e Lo LIEERSITIL009%EH., #E7 I /BRES
T337% HULMEIZpFP1 & pFP2& Tid B4 DEEHIZ Fio TB Y, EWICT AV 7% —
LAZI—FLTWAI LD Ghol, ) —D2D 70— VpFPIIHET I /B
BFITpFP2D I — 3§57 I JBRL F o 72K F—TdH o725 3° BHOIEEER
EIBAPFP2 L ) P VDD TH o7z (F—FICFRETY) o pFPIAST— FF
HEAE (eSS FE39,634) &, Fig. 6 IR T & 9 12~ 7 ARG EP3
SHEAREPBT AV 74 —L4 (7) £948%DT I BARAMERL, 5y TR
b O A FEP3RBMAREPIBT AV T 4+ — A THDB I LG oz, T2, pFP2
BI—F§5EEAEDOCEKE,S 2973/ Bk, pFP1O 2— F¥ 5 EHE
CRMPH267I/BEBERbLEEZLTBY., <7 AL HHH
EP3XBMREPHYT A V74— & (8) KT 59y b7 A MO A FEP3ZE
KEP3Y T A V7 4+ — L ThAHI ENGDo72,

Fig. 612i%, v M7 A b ¥ A NEPIZBHKEPBT A V74 —L DT I/ B
Bz, 3 CICHRE ST 5 <7 2B MEEP3 % B4REP3BT 4 V 7 *+ —
A (7) . U FEREPIREMARI O — U774 (55) . v T EIBBEEPIZ &4
EP3AT A V74 —24 (56) . BEXUt FFEEPISEFIREPI-INT A V7 + — A

(21) tHBLADDERLA, v 7 ABILEHEEICB T 3EED

(EP3a. EP3B X UEP3y) (7,8) . 7HFEHICBVW T4 BED (Fu—
YT2A. T4A. TIA, BLUB0A) (55) . TV VEIBHEICBVWTIZ4 MM
DEP3ZBART AV 74— 24 (EP3A-EP3D) (56) "#NFNRIME SN TEY,
Z 1 5 Pfalternative splicingiC X VESN B Z EFFEH E N TV B, altemnative
splicingZ %1} T 7 I/ REFIVELT 2 HALEWTFhoBEicsnwTd, C
FKinflD7 IV BFRFETHY (Fig. 6D KEITRTEM DS CEBEFTCOT I /
BRIRE) . 7y FTAPEHA MIZBW T HFig. SISRT & 5 12, altemative
splicing %17 T T & 2 BBDEPIZHRT 1 V7 # — L DFEIEISTRE I iz,
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Rat MAGVWAPEHSVEAHSNQS---SAADGCGSV 27

Mouse ..8M. ..., . A..... L.---,TT.D.... 27
Rabbit MKETRGDGGSAPFCTRLNHSYP.M. .. .-——- .RG.LTRPPGPGED.... 46
Bovine MKATRDHAS-APFCTRFNHSDP.I..A.RA...PN.LTLPPEPSED.... 49
Human MKETRGYGGDAPFCTRLNHSYT.M....R.A. .RG.LTRPPGSGED.... 50
i i
' YRE{R
Rat SVAFPITMMVTGFVGNALAMLLVSRS ESKRKKSFLLCIGWLALTDL 77
MOUSE ...ttt e, ettt it ittt e e 77
Rabbit ........ 5 96
Bovine ceo.SM. . T ..., IT...K...... Gttt etreaaaenn M 99
Human  ........ 7 100
]
Rat VGQLLTSPVVILVY LSQRRWEQLDPSGRLCT%‘FGL‘I’MTVFGLSSLLVASA 127
0 =N 127
Rabbit ................ 0 Y FI... 146
Bovine ........... VL. HQ . ottt teeeeeeneennnnnnnnnnns FI... 149
Human . ..... T.... V... .KQ.. . HI. .. ittt trnnenaanns FI... 150
v
Rat MA;E:RALAIRAPHWYAS}M(TRA'IJRAVLLGVWLSVLAFALLPVLGVdRYS 177
Mouse @ ..., i i Fe 176
Rabbit .. i i i i i e - Q.T 196
Bovine ........ T...... S...n. 517 - Q.T 199
HUIMAN L.ttt et eennnneeenonnenneenns - N Q.T 200
\")
Rat VOQWPGTWCFI STGPAGNETDSAREPGéVAFASAFACLGLLALV VTFACNL 227
Mouse @ ........iiiiiiiinn.. = 226
Rabbit I, iiienann RGD.G.S.SHNW.NLF...T..F...... ATl...... 246
Bovine T, i iiiteannan G..G.N.RQNW.N.F...... I...85. cceeien. 249
Human  ......cc000.. RG..G.S.SHNW.NLF...... F...... T...S... 250
Vi
Rat EKALVSRCRAKAAASQSSAQWGRITTETAI QILMGIMCVLSVCWSPLLI 277
Mouse @ ............... Vit i tes e ataonoaennaeneananennn 276
RADDIE ittt e e e e 296
Bovine .............. D e e et ettt e ceeceneeoennanseenenenan 299
Human  .............. e ettt it to et ocneasseneeneaennnens 300
Vil
Rat MMLKMI EJI\IQMSVEQCKTQMGKEKECNéFLIAV’RLASLNQILDPWVYLLL'R 327
b 326
Rabbit ......... AR - GRS » 1 S o D N 346
Bovine ........ HT...H.. . ¥YPENQD. . .F.. it itirintnrennnnnnn 349
Human  .,....... P, . H. . . HEE. Q. .. .F it ittt iieeeetnnnnnn 350
Rat KILLRKFCQMMNNLKRSFIAIPASLSMRISSPREG 362
Mouse  ............... WT...V.V..GL........ 361
Rabbit ......... VIHENNEQKDEIQRENRNVSH.GQHEEARDSEKSKTIPGLF 396
Bovine ..e..Q....LLKGHSYGLDTEGGTENKDKEMKENLYISNLSRFFILLGHF 399
Human  ......... EEFWGN 365
Rabbit  SILLQADPGARPYQQ 411
Bovine TEARRGRGHTYLHTLEHQ 417

Fig. 6. Amino acid sequence comparison of the EP3 receptors of
various species

The deduced amino acid sequences of the rat (EP3 ), mouse (EP3B, ref.7),
rabbit (clone 77A, ref.55), bovine (EP3A, ref.56), and human (EP3-III, ref.
21) EP3 receptors are aligned. Dots and hyphens indicate identical and
deleted amino acids, respectively, compared with those of the rat. Putative
transmembrane domains are indicated with I-VII. Arrows show alternative
splicing sites of each receptor.
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% 7z, pFP4-6. 8. 11, 12idsequencingDHBEP LB EDEHEZRET S =
EWRTE Loz (F— 5? IR E ) o S HICpFP7ICEI L Tid, EEEF] D
EREATIC X V) pFP1DIEEEF & #130% OMEMEZRTEBZHE I L5,
SRR LA CRED) |
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EEH MO VERFF VAR (TPZEE) DNADIO—=v 7

MEICBWTEN L7270 — YD) LpFPTid, €DWERF 2 OHESIN S
T I BEAIAT Y ATPRERE (5) LRVHAREZRLZILRL, T
F7 A b B A P TPREADNAD—ETH 2 WEEHEATRR SN72o HET Y
FPAFOHAL FIZBWTIRTXA2D T F 8 7 TdH5HSTA20 PN Bl 5% TT E
TLIENREINTBY 49) . 7TA MO A MTETPEEEIFLET S &
EZ bNiz, I TAETIE, pFPTOEITKEEZ b &7 v M & ) TPREHR

DNADZ O —=V T %5To7,

EBT

pFPTDIRNE R & <7 ATPREH T I/ BREF (5) LORBL Y, pFP7i
HEEH BECEH B ORMR BRI T 5 M50 5 37 W) TOREIK
BLTWBI LB SH o7z % Z CTFrohmand D HE (57) 2o TREL
WoEk &t 3’ HcDNADHEIE 2TV, SMREROBT 27072 TIT7 5
7% — 75 4 < —5-GACTCGAGTCGACATCGA-(T),-3'%2 Fiv» (57) « v b
IMRNAY >~ 7V & YDNA 7 — V& e L7z, RICpFPTD RS (Fig. 70
B8AEH D H994%EH) L VELNIEREDLIC2ODTI(<—, T4bDDL
75 4<—1. 5-GGTGTGTTGGATGCCCTTGC-3' (Fig. 7D 756% B #>5775%
H) . BLUTS(<— 2., 5~TGCTGCAGACGCTACCTGTC-3' (Fig. 7D797
HHD?SH8168H) 279 A v Lo 79AX—1,T TS —-T574<—%
T F v b cDNA 7 — )V %8581 & L CTpolymerase chain reactioni (PCR%)

(128) IZX WIBIERAT o720 ZDPCREY R EHICTIFIAR—2LT T TS5 —
754 <= EHWTPCREICE D HIEZ AT o720 15 ON/PCREW % 1%7 710 —
AP NVESKENC X YEYX L, pFP7 £ PCREEY & % ligation L T £FHEREE % &
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TcDNA%Z2 70 —= 7 L7 (Zu—2RB47) ,

KR R

RB47DcDNARTHE R & Fig. TICR T CNIZHET I VBEC4IEOERE
(HESH F836,860) £ 3— FITAHDNATH -, ZDEHEIIFg. 8ITRT
£ 7y ABTPEEMLE (5) £92.7%. b MEBRTPZEK (4) L71.8%D 7
RBMREERL, Iy T A MO A MPRBEETH B I L5072,

-384 GAACACCACTGCCTACCGCTCCCA -361
ACAGTGGAGACAGGGCTCAGGAATGCAGGACCACCCCACATCCCAGTGACTTCTTTGGCTCCCGGGTGTCCAAAGCTGGGETGTGGTGGC ~271
CTGCGCCTGTCACCCCAGCTTCAGAAGCTGGGGGCAGATGACTCTCAGGGAGTTCCAGGCCAGCCTGGTCTACACAGTCAGAGTCTGCAG -181
GAGTGACTTACAGAATTCCTGAGCCTTGACATTCCCAGGCCCAAAGCTCCTTGCTGCAAGGCTGTGGAACCTGATAGGGCGCAGAGACAC  -91
CAAGTGCGCCAGAGCCTGCATCAGCCCAACGTCCCAGTCACCTGCATCTGATGGGGTGTTGACCCCCTTATCACGTCAGGCTCAGGAGCC -1

ATGTGGCTCAACAGCACCTCGCTGGGGGCATGCTTCCGCCCAGTGAACATCACGCTGCAGGAGCGACGTGCCATCGCGTCGCCATGGTTC 90

M W L NS T S L GACV FZRUPVYV NITTILOQIEIZRIRATIASGSZPUWTEF 30
. * -

GCGGCATCCTTCTGCGCACTGGGCCTGGGGTCCAACCTGCTGGCGCTGAGTGTGCTGGCCGGGGCGCGACCTGGGGCGGGACCCCEGCTCC 180
A A S F C A L G L G S N L L A L S V L A G A R P G A G P R 8 60
TCCTTCCTCGCTTTGCTGTGCGGCCTCGTCCTCACCGACTTCCTGEGGCTGCTGGTCACCGGCGCTGTCGTGGCGTCGCAACACGCCGCC 270
S F L AL L C 66 L V L T DF L G L L V T G AV V A S O H A A 90
H

TTGTTGGACTGGCGTGCCACTGATCCCGGTTGCCGCCTTTGCCACTTCATGGGCGCGGCCATGEGTGTTCTTCGGGCTGTGTCCCCTGCTC 360
L LD WURATDUZPGU CRILCHF M G A A M V F F G L C P L L 120

]
CTGGEGGCCGCCATGGCTGCAGAGCGCTTCGTGGGCATCACACGGCCCTTCTCACGACCCGCAGCCACGTCGCGCCGCGCCTGGGCCACT 450
L G A A M A A E RF V G I TU RPVF SR P AATSRIRA AW AT 150

v
GTGGGGCTGETGTGGGTCEEEECCEGEGACTCTCGGGCTGCTECCACTGCTGGGGCTCGGCCGCTACAGTGTGCAGTACCCCGGCTCCTGE 540
Y 6 L V W ¥V ¢ A ¢ T L 6 L L P L L 6L G R Y S V QY PG S W 180

TGCTTCTTGACTCTTGGGGCGGGACGCGGCGACGTGGCCTTCGGGCTCATGTTTGCTCTCCTGGGCAGCGTGTCCGTGGGGCTGTCCCTC 630
¢ F L TL G A G R G DV AF GG L M F AL L G 8V S V 6L 8§ 1, 210
\)

CTGCTCAACACCGTGAGCGTGGCCACGCTCTGCCGCGTCTACCATGCGCGCGAGGCCACACAGCGCCCCCGGGACTGTGAGGTGGAGATG 720
L L N T V 8§ V A T L C€C R V Y HA R E A K Q R P R D CE V E M 240
vi

ATGGTTCAGCTCGTAGGCATCATGCTGGTGEGCCACGETGTCTTGGATGCCCTTCCTGGTCTTCATCCTGCAGACCTTGCTGCAGACGCTA 810
M V O L VvV 6 I M V V A T V C W M P L L V F I L, O T L L. Q T L 270

CCTGTCATGAGCCCCTCCGGACAGCTGTTGCGGACCACGGAGCGCCAACTGCTCATCTACCTACGCGTGGCCACATGGAACCAGATCTTG 900
P v M S P S G QL LRTTUETZRUGQTILL I Y L R YV a2 T WNGQI L 300
vil
GACCCCTGGGTCTACATCCTCTTCCGTAGGTCCGTGCTTCGACGCCTGCATCCAAGGTTCACTTCCCAGCTCCAGGCTGTGTCCTTGCAC 990
D P W V ¥ ¥ . F R R S VL RRLHPURUPFTS QL Q A V 8 L H 330

TCACCCCCCACACAGGCCATGCTCAGTGGACCCTGARGGACGETGCCAATCAAAGCTGGGGTTCTTGGTGACTGCTAACGACCTGTCTCC 1080
S P P T QA MUL S G P 341

TGTCCCAGGAGCCTGAATGTTTGGTGGGATGGAGTTACAACACAGGGCTGACTCCTGTGAACTACAAAGATACCTCCTCCATGCTAGGGA 1170
GATCCTCCCTGGCCCCCTCCCCAGACTACTTGTCAGCTAGGAGGTTGGAGCATATGTGGGAGGTCCTTGCAGGAATCTATGGTTACACAG 1260
AGAGAACCTGGGGTGCCGATGGCATCTCCCATCTTGCCATAGTCCGCGTCTGTCTCAGCCCCGTTGTCCCGGECTTCATGTTTGTTCCTT 1350
TAGGCTCAAGGATCATCGGCCTTGCCTGTTGGAAGCACCCACTGTGGTCCAGTAGCTGGCTCTGGAGTTACCAACCTCTCCGTGTTTACT 1440
GAGCCCCCTCCCCCCACGGCTATCCAACACACATGCTCAATAAATGGTTGAATGTCAAAAAAAARAARAAARAARAAA 1516

Fig. 7. Nucleotide sequence of rat TP receptor cDNA and its deduced amino acid
sequence

The sequence of clone RB47 is shown. The nucleotide sequence is numbered in the 5' to 3'
direction, starting with the initiator ATG of the open reading frame. Putative N-
glycosylation sites are indicated with asterisks and presumed transmembrane domains are
underlined. Potential phosphorylatlon sites by protein kinase C are shown by arrow heads.
A possible polyadenylation signal is double underlined.
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I
Rat MWLNSTSLGACFRPVNITLQERRAIAISPWFAASFCALGLGSNLLALSVLA 50

MOUSE .. P .Gt ittt it it ieeeeeeessasosesonssenooaacesnnssneaes 50
Human ..P.GS...P....T....E...L........... AYAY 0 - 50
]

Rat GAQPGAG— PR@FLALLCGLVLTDFLGLLVTGAVVASQI—HAALLDWRATDP 99
Mouse ....... St ittt e et 1 99
Human ...Q.GSHT..... L TI.V...... FE.H.V.. 100

1]
Rat GCRLCHFMGAAMVFFGLCPLLLGAAMAAERFVGITRPFSRPAATS-RRAW 148

Mouse S....Y¥...V.. .. iinannn R 2 T...-.... 148
Human ..... R...VV.I....S....cee.. S..¥YL.......... VA.Q.... 150
v \"/
Rat I.ATV GLVWVGAGTLGLLPLLGLGl%YSVQYPGSWCFLTLGAIGRGDVAFGLMF 198
Mouse ........ 7 N N TQ....V...I. 198
Human ....... AA.LA........ Vool ettt iienenns GES....... L. 200
Vi
Rat ALLGSVSVGLSLLLNTVSVATLC}%VYHAREATQ - RPRDCEJG E_E; QLVGI 247
Mouse ..... ALl ittt it i it T..... — it e s e e e 247
Human SM..GL..... | H...GQ..A.Q....8..... A..L.. 250
Vii
Rat MVVATVCWMPLLVFILQTLLQTLPVMSPSIGQLLRTTERdLLIYLRVATWN 297
MousSe ....cieevenaons M...... P....F...... A..H............ 297
Human ....S...L...... A..V.RNP.A...A...S....KE........... 300
Rat QILDPWVYILFRR'SVLRRLHPRFTSQLQAVSLHSPPTQAMLSGP 341
MOUSE &t ivveveeeerenacoonsnsns L= S RR..A....... 341
Human ............. A..... Q. .LSTRPRSL. .QPQL. .RSGLQ 343

Fig. 8. Amino acid sequence comparison of the TP receptors of
various species

The deduced amino acid sequences of the rat, mouse (5), and human(4)
TP receptors are aligned. Dots and hyphens indicate identical and
deleted amino acids, respectively, compared with those of the rat.
Putative transmembrane domains are indicated with I-VII.
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BUE BEIFY PTAMOYA MNIBIFTZTORY )4 FEBEEREEE
S OEHT

A ECIC 70—V S L TR R IE LK T TR SY /1 AR,

FPE X UTPR BRDSPILEH [HIER% & . EP3%E B Acyclic AMPRE 2 2 #1135 5
FRERXBLTWBEZ LA, EMHERE (12) RVaYEFV I ZEKOR
(6-8,11,52) THEINTWE, FZTE—HPLE=MIBVTELNI Y
O—>Da— F§5ZEMED, ERICTA IS4 MCBWTEEL Tk %
FoTwaRIlonwTRE L,

KB R

PUREH EEZ DI L LT, VY FRICHEMBERNICERL 24/ ¥ b =11
-V VB; (IP) %. Beridge® DFHiE (59) o THIEL. T bbb, T
BET7APOY A+ (Comingtl #12-well plate? TconfluentiZ %5 72% D) %
myo-[H1A /¥ F = (37kBg/well) T4 EIZE L 72, % Dk, IPBLY > B
ICBEEHEE®E2HEOVFTA LY /0t 3V ¥ —BHEETH LAV F A
% I ¥ %% {rKrebs-Ringer bicarbonate buffer [LIKRB. #E (mM) : LiCl 10,
NaCl110, KCI 5.5, CaCl, 2.5, MgCl,1.2. KH,PO, 1.2, NaHCO, 20, D-glucose
11, indomethacin 0.01. pH 7.4] CHlifd Z ¥t & L. LiKRBT204H. 37°CTT' L
AV FaxR—vay iz, RICHLVLKRBIZKE L THEWZR/RML, RS
TR L7, RINIEY 2 ETLIKRBE R\, KEAF /- VvEHRMLT
Bl L7z, fiREEES V- P 2O L OKG 7R VA PITEML, #
IANSHIZAKREZRIML /2o TOK-2F J— V-7 an il hiBE IR %
HHE, BERLEL CHIRESEEICHER Lz, RLMEEIC L > TKB L Hi%B
EIZBEL, KBEEA U HBE (Bio-Rad AG1-X8, 100-200 mesh, *7
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) ODAo-hTLIEL, HTLAHREK, 2VTSmMAYERF MUY 460
mMEBETF b U Y L TRRE L7z. BHRICHE LZCHIPIE, 0.1 MYRR02 M¥
M7 VEZYLATHEHL, A7 T VERBHILGRERS Y FL—varay r
¥ —CTEFOREESERHE L. ARBEZOIIA I T VERMLALERZD
BEHESEZ #E L. PUVEIERIGHICE Y AT W2 b ) F 7 AR T
% [H]IP,& (% Hydrolysis) & LTHRRL7. 2B, 00O TV A ¥ F 2~
g YHRICHIRAICERD S N PHIIP, & % UGG DNy 7 750~ FiE L
LTIRTOPEMEL D ZELS &, RICREFICEESNZEROEREL L
T L7,

HR Mcyclic AMPEE X, Babab D HEE (60) 1o THIE L DL, T
Z P a¥ £ b ORH# % BV THEPES-Krebs-Ringer buffer [HKR, #B (mM)
NaCl 145, KCl 6, CaCl,1.8. MgSO,0.8. HEPES 25, D-glucose 19, pH 7.4]T¥
%%, HKRT205 R 7L A Y Fa—va v L7z, HKREBEE1mMA V7 F
WAFNFEFYF Y (IBMX) 25 TCHKRICRBL, SSORCEEWEE D
IBMX-HKR Z I L CTRIE L7zo BUGIIKE M) 7 D OERRZ 5% DIREL %2 5
EICHMLTELEL RIBT L — b2 -30°CTHS - 5&HEL THiRR %
ST LTze B L 72 ¥ IV Deyclic AMPRIZ T VA AL/ T oA Xy
} (Amersham) %2 L TiT o7, ¥72, BAEDEE I Lowry 5 DAL (61)

WZPE > ThT o 726
EERER

PGF20.B L UTXA2D 7 F O 7 THAHSTA2IE, BETA P A MIHT 5
473 b= YIRERBEETEERICOWT, o 7TR Y /4 FERE
LTRF Y ¥—, Z745y—Ldicidro: (Fig. 9A) o T72, EP3ZAF

BIRWT T= R } Th HM&B287671 (24,25)  EETF A b udA( MIBIT 5
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7 & WA VT X Deyclic AMPREAE % IR EEAKAFEOICHIHI L7 (Fig. 9B) o

A

® PGFy,

8

(]
o
L]

N
o
L]

10

s £s

0 9 8 7 6 5
B Ligands (- log M)

[3H]IP{ formation (% Hydrolysis)

800

400 |- %

200~ ® Forskolin

cyclic AMP formation ( pmol / mg protein / 10 min)

o?—lllnlll?
0 17 15 13 11 9 7 s

M&B 28767 (- log M)

Fig. 9. Signal transduction of prostanoid FP, TP, and EP3 receptors
in cultured rat astrocyrtes

(A) Phosphoinositide hydrolysis , (B) cyclic AMP formation.

Values are means = S.E.M. of at least three independent experiments.



EHE EBREPE
E52

AREBIIBOWTHLPII LZ3IEEOTI Y N4 T1TAMaS A POTHRA
¥ )4 P24 (FP, EP3, BXUTP) OfE 7 I/ BEFIZ. T TICHES
nNTWw3 5y FHEPR2Z AR (58) LE&bETHELA HDZFig 10187,
IYABIUE FZBWTHBERTWADEREKRIIC 25) « v BV T
b 7 MR E BERS X U 2 Milgshy — T EB TR ICE W RFESRRD 5
Nizo Tl WFhoru—r0a— F¥2ZEAS . REHAMERODNA
rya—rDOFEEERBL THET I/ BRI T0% L EoMEEZ/RL (Figs.
4,6,8) . FIMIERTOR Y ) 4 FEFERBKBRABOLOLHA—~THELE
Z bz,

EBTEHICBWORLEZEIK, Iy A T1ITA YA PIZBWT, €
SEOEHEZIRETIC X o TRRWH &R 2o 1ZEP3ZEMAE (27,28,54) 2T
FBIE. BEUTy FTAPOHA MR < &b 2 WEOBPIRAK T
AV 7% —2 (7 AEPPB L UEPYIZHIET 5) BRELTWE I LS
e ol. FEBICKRSERERENT A Py A MIRD b, TORKEE
FHELTWAZ EZENEHIIBVWTRLY (Fig. 9A) . EWRNAZ W2/ —
FUEHMICBWTIE, 20—V F &N 3BEOEPRERY T4 TDIH L
EP3% 7 % 4 7 DmRNA (X v+t YT ¥ —RNA) DAZDOFEVPHER I T
B (69.10) o I LFiiSugimoto® (&< RBAYIH % Fv Zin sita/ £
TYVFALE—T aviEICE Y, EP3REFmRNAS M ICEEL THET
BEVWIRBEERME L (62) o OB (62) LAEE _EH B LUHENEHO
ERZEDETEZL L, MEMEICMA T ) THRECT A ad A D
FEERICPHMARRICBIT L TURY ) 4 FRERBREEROA Y VT =2 %
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FP
TP
EP3
EP2

EP2

MSINSSKQPASSAAGLIANTTCQT 11 GUVSNSILAL A;IE;IKAY RRKS SEWVI R
MWLNSTSLGACFRPVNITLQERRAL A GA--IPGAGPRS| C
MAGVWAPEHSVEAHSNOSSAADGCGS T AENMLIVSRS S CIG! 0
MSIPGVNASFSSTPERLNSEYTIPAVMFIFg LB VVACKS - -~ RKEQKE ¢ G
L] [\

SNI| HARER PAF srrxrrgsxﬂvmxas
GC P : R SERAWATVG!
SGRIRSITF: S TRA
DQA—--|RPYSTFILY GLT
\4

-DWED LFGSSIRELLALGISFSEIAVT WKFR—~-——====—==——— SQQHRQGRSH-—= =~ HL
-GRGD VSVGLSLL SVATICE ~---REEQRPRDC ——- E Q
REPGS Sk LALVVTF. TI SRCRA-—-==m==m—==m= SQSSAQWGRI -

NVTAY. FSSFLILATVL VCG: RQFMRRTSLGTEQ VASVACRGHAAASPALQRLSDFRRRRSFRRIAGAET

vil

NQILDPWVYILLRK]

NOT LDPWVYILER]'%:RP

YKLASRCCGVNIISLHIWELSSIKNS
HPRFTSQLQOAVSLHSPPTQAMLSGP
FCOMMNNLKRSFIAIPASLSMRISSPR

LKVAAISESPAAEKENQQASSEAGL
EG
RRTSSAMSGHSRSFLSRELREISSTSHTLLYLPDLTESSLGGKNLLPGTHGMGLTQADTTSLRTLRISETSDSSQGQODSESVLLVDEVSGSQREEP (23)

Fig. 10. Comparison of the amino acid sequences of rat prostanoid receptors
Rat astrocyte EP3 (EP3B isoform), FP, TP, and rat lung EP2 (58) receptors are aligned.
The approximate positions of the putative transmembrane domains are indicated with
I-VIL. The shadowed areas show amino acid residues conserved among three or four
receptors.

BRLTWE—BThATEESZEZ bR,

INEE

195
188
199
176

250
243
260
276

341
341
360
369

366
362
488

1.9 FEETAIaY AL+ (4 71) cDNASA 75—k b, 3TEHED

TURY A FZEM (FP. EP3, BXUTP) cDNAD 7 O —= ¥ F &7\,

ZOHET I/ BREHIZH LT L7,

2.70—=

FLULEZBERITERETA I Od A MIBW T, K4 »53E%

v
LIEMEZEREEBMT 2 E2HOAI L L, ERICZEBBELALT

WaHrZEERL.
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wmoE F)THBEICBIATORY )4 FZEAmRNADFEH G A

s R THBICBITATORY ) A FEEFEmMRNAOFERED I

HARARSR 7Y THIBBIE T A b A b, FUITFY FadAf b, BIUI
ryarzy rickEnRD (63) o £77V THIK IREFHTR ., BFEMEN
BE2, H5VidinvitoNEBRRIZ L o T, 7227 A Pay 4 bIIRIAGE
DEMEALE 7)) TEREORE LB A + VERBEOMFE (64-67) . TV ITFY F
O A MIMEEEEICET 2 I ) Y (68) « 37070 TRVvwb®
BMPRERL Y T — 2 DK (69-71) Lo BREITRREIN TS, L
PLEOFAERISLICIEHINTEL T, fto TEN L EHNREO M
A7 70 —F 35 —00KE L LT, M/ HBICEET 5 MRZARE.
ThbbaEY) Y FOSEERBASAEHO PIXTLIEFERLEZILR
TW5 (72-75) o COBEPL. REIIBVWTEEES) THRIINYT 27
025 /)4 FOEBHBREZRETTLENT, F—REICBWTHLPL o7
Sy 7Oy )4 FEEEOBERFIZD LICTT4 v —Z/ER L. reverse
transcriptase-PCR i (RT-PCRiE) CX ) £fE 7Y THRICB TS TORA Y /) A
FZAEmRNADSFAG AR 2 MET Lice T2 0OBGER . BERR SRS M.
) THIBOBREERTHSL T Y FC6 7 4+ —<HMill., BIEHREBEMIZ
HsRDOPCI2MI L, &/, BXUEP3 (6) » FP (11) . BXUTP (5) X&HFHF
PEET DI EFAON TV ABR TORRE L LB L 720

EERTT 1

%Sy F7AOY 4 PORBRIE-EE—HOH B o AV TF
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YFEY A FBIUIZ 0 TOREI, Sawadab DHE (76) 123> THT -
720 BERR HSRMR MESF A NS (3 Pearce 5 DL (77) 1CHE- THBL L7, AIRETIC
BT, o0y I 2= a v EBABCL ) KR EMBLREE L
77D E (> TZFORNAE) 4%, /—FVBITIFARTRETH -
720 T, BB ORNAZ FWTZFDOERNBEN A TE ART-PCREIZ X -
TEHTRRSY ) A FZEARMRNADIENT %472 720

RNA®D i 813 Chomcezynski & Sacchi D i (78) ICHE> THTo /2o B H N
RNAY ¥ 7V g8l &£ L, M-MLV reverse transcriptase % Fi\> TANTPs fF#£ F C
HELE | TcDNAZ 1572,

BTOURY )4 FEBEDTF5A—RE—BOFER LY., RO LI ICFH
A L7 FPEEKYL VA TF 14 <—, 5-GCATCCAGAACTTGGTGCTT-3',
TvF Y AT T4 <~ 5-CGTCGTCTCACAGGTCACTG-3' (17 77 X
¥ M4 X, 318bp) ; EP3SAUAL Y AT T4 v —, 5-GCTGACCATGACAG-

TGTTCG-3'. 7 v F VA 7J 47—, 5-GTGGCTGGCATACCAGTGCG-3'

(BIE7 I 722 M4 X, 103bp) TPRBER L XTI 47—, 5-TGCTG-
CAGACGCTACCTGTC-3, 7> F v A7 4<%—, 5-GATTGGCACCGTC-
CTTCAGG-3' (BWET7 I 72XV b4 X, 245bp) o VA4 7 VB LA L
AH5DNARIZEEHDDH #H THE L (FPZEKDEE. Fig. 11) .
2P-dCTPDFEAE T CTth DNA polymerase % Fi\>72PCRIEIC X W IE I 727 5 7

Y I HOBHFEREZNET S E T L7z, T4b b, FPB XU TPREA
IZBI L Tid. PCRA KUCH (cDNAEIE50 ng»RNA ZE5EIC L72d DY T
LEE L) 254 CTIAEMELHE, 94°CTIHBOEM. 58 CT14
W7 =—1) Y7, 72° CT2E DERERIE 2359 1 7 ViT o 72 EP3ZHAARIC
B LTid. PCRAKIEH (cDNAEII50 ng®RNAZ SHRICL 725 DICHYT 3
B L) 2ET94°CTIGHMELE, 94 CTIFHDOER., 61°CT241H
DT =—J Y7, 72°CT2 B DOEIRRIE 2400 1 7 ViTo 120 BT #
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it #1.2% (FPB X UTPEA4E) 5 Wvid2n (EP3ZHE) 7Hu—R 7
VESKEI LT, MBS 757 AV 20 L1z, 2BRWIET T 7 X
¥ }iZ DNAsequencing® % WIdHIBBER < v ¥V 72k ) FREN BREK
NDTITAV I CHBLILEHRLY (F=FTIRET) o

7 A F YA EP3ZAARIC B L Tidalternative splicing i & A8 DT AV 7 4 —
ADOHELE—BEHICBWTRLEY (Fig.5) . #7414V 7+—s%—H
DTIA4<—+ty P TRT-PCREIC L VBT 5 Z &% T v PEP3REMARNA
DERNEETRET 2L AONABHICE VAT TH o 20T, HET AV T4+ —
LERPET, FRo % E L OTEPRRAER L LTRE L7

A 10000 T T T T T T B ! ' ! ! '
8000+ .

_ o~
g_ 5000} E
2 8 6000} . .
- o
£ 4000} =
2 2 °
“ L4
= g
© 3000 o)
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b ]
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£ £
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Fig. 11. Amplification of 318-bp cDNA fragment of the rat FP receptor
by RT-PCR

Cultured rat astrocyte cDNA sample (A:0.25 pl/tube, B: indicated volumes)
was used for RT-PCR (A: indicated number of cycles, B: 35 cycles) to obtain

a 318-bp fragment of FP receptor.
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EEBRER

EP3Z A AmRNAIZC6 7)) F— MBS DY > TN TEZDEBEAFR DL N
7z (Fig. 12) - BHEWR, TA MY A b, FVITF PO b, BEXU3I
707 )7 TERBROHWA0% THo 7z, TAFFICPCI2ARTIIFERE AEED
Ei’3’§’§f$mRNA@§’%ﬁ7b§§§&b Y (AR

FPEAMAMRNADFERIE, 7 THRTRE 7T Aot S P BLXTF ) TF7v
Fa$ A P TOAREDLN, 378377 TIZEFPRAEmRNAIZEHEL T i
Mo lo, WHMEFME., BFRICBWTR7A MY A FBLXTFHY)ITFY Fad
4+ DFj60-710% DFEBIFRD biz, EHICBVWTOI DL TR TIZH S D DDFP
SEEmMRNADEHPHER SN2, 2B, FPEEKIHEAMICEEICHFEL

(79-81) . PGR2aUIEHMARICEHET 2+ -5 3/ FE L THLRTWS

(82,83) » ZZTFPRAMBICEH L TIX, HR4HD DT v MIE P SLRNAZ
FEL CRAORFT 2ITo 728 25, Fig. RIRT LTIy P TR POy A

t D#5250% DmRNAFEHAHERR S 7z,

TPEZAEFmRNAIZF /-3 BEHO 70 R ¥ /4 FZBEEmMRNAD %2 2 TR b

LREMICEELTBY, 2ORHABIEEMRLERTEIRBEE TH - /2

(Fig. 12) »
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32P Incorporation (cpm)

1 2 3 45 67 8 9

Fig. 12. Expression levels of messenger RNAs for rat prostanoid receptors
RT-PCR analysis was performed using cDNA samples of cultured astrocytes (1),
oligodendrocytes (2), microglia (3), C6 glioma (4), pheochromocytoma PC12 (S),
meningeal fibroblasts (6), whole brain (7), kidney (8), and pregnant ovary (9).
Values are means + S.E.M. of three to four experiments. N.D., not determined.
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EBTHEH TAMOYA FOBESLICHES SRS )4 FEAEAEMRNAE D

414

TAMEHA b (74 71) M Pcyclic AMPOIEEE 5. (84,85) %7k
R—IVIATVHE (86) IC& VIRFELAEROFERELPS 7)) TR 2EH 7-

EICEoTHELBEEZEZLN TS (87-89) o TOBEMLICHE> T, RKEREL
IKBEF R (Na™ + K*)-ATPasel& D EF (90) . W ZEWE S BEHO M
(91,92) . 7V I YEMUBHEMEAL (93) . WikMi-7 V) 7R A E R A
DEAL (94) &, TR MY A MBI BEELRBEOELIFEL S Z L8
HoNTWE, EZTHRETIR, TA MOV A FOBREMLICHES) HFTTR ¥

7 4 FSEAMRNAR DO ELIZ DWW THRE %47 o 77,
EX Ty rps

BEI Y MTAMIYA FORBIE—BE-HOFE >, BKEE
BRIV TINVI Y Mo 2K L., cyclic AMPO IS @M 7o 7
T Adibutyryl cyclic AMP (db-cAMP) 1 mMT3H[. 2 Wikl E—LT X
7 VD —DT& % 12-O-tetradecanoylphorbol 13-acetate (TPA) 100 nM T24 &5 L
BLC, MRERHEMES e, ZORRNAZHBL (78) . BoSE—f
NYRT-PCRILETHETORY J 4 FEZEEmRNAR I L 720 % BTPAILE A
JAIZx$ 53y a— e LT, 01%Y AF VAN KFY FCRBEOIIBLE
7B ORNAZFABIL . BRIV 72, 7o, TPARES 22 £ T A b 1
A PEBWTEOMRNAEDHEMNT 5 Z L BA SN TWATISIL (95,96) %
TPALEEERIIBIT LRI T4 7av ru— Ve LTERELY. TV FTISILO

PCRHA7/ 7 A~ —3RkD@EY L2 BV AT 54—, 5-CTACCCCAGCC-
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TGTTGTCCCTCCTG-3'. 7 ¥ F v AT 5 47—, 5-GATGCGATTGAAGAT-

GGGAAGACGC-3' (g7 57 A~ b A X, 236bp) (96) o

EERRER

EETAMIFA b (¥4 71) kdbcAMPTRE L7 E. FPRER
mMRNAB DA I ¥ hu— VLB L THEE LM (®500%) 2Rl 7 (Fig.
13A) o ZHICH LT, EP3ZEMASB X UTPZ AAmRNAE iZdb-cAMPALE |2 X
WEBLREERE R o7,

T/, BETA MOV A4 FTPATHE L 72354 . FPEZAAMRNAER O A3 ¥
PO— VB L CEE LM (#200%) RL7%A (Fig. 13B) o THIIX L
T, EP35Z 56 B L UTPR AMAmRNARIITPALEIC L W AELREBILE2 RS &
olze %P, TIS11 mRNA S FPEZZEEmRNA & [k, TPAMLEIZ X 5B L

m%EmRL7z (Fig. 13B) o
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B EBRNOZREZEICED) TURSY A FEEAEmMRNAEDEAL

HHEHRERICBIT A T OR S ) 4 FERBEREER., BERORE K-> TH
ML, 20HT T F—IZETE I EFHEEN TS (35) o LPLEVDL,
EBEOBMNICBITLTORAY ) 4 FOEREZ, TRRY ) 4 FREEE O
BES AL B EZR IO RTRIEE S T, fEo TERBREENEAL
LT 2 0BRDPEAHTH L, TLTHRY ) [ FZEEROBEFEITH
SEARICOWVTIE, HRICPGDAEATRAL (35) . B L UPGE2RE AL (35,97)
CBVTREERTWEA, )TV FEAERICBIT &G LIFFRNE S
DEIRE L, SEABE T ERBICHBCT2ILPRELZEZ LN 5,
EOEE—HBLUCETEHICBVTHVRT-PCRER, THASY /A FEE
HFmRNADFEAEZIEHIOR L, 72, RIBGEAZE LIRS ZLIC L ) mRNA
EYEBTHILDTWETH L, fEo TAETIE, 7y MAKEEROBA T

OZ% )4 F2R/AmRNAE DL % RT-PCRIEIC & D REF L7z,

EBE

A0, 1. 2. 3. 44 6, 74 10, BLIU21H B OWistarR 7 v P &I VT
BE IR L2 H > TDNAT Y TV ERBE L, PCRREZITo 70 %
BAREICE LT, HAR TORNARIHAEDE L 57— OIX5D X
il T72HI, AEEERE L LTB-77F “mRNAZE Y, FFFIZPCRK
%470 72 T— 7. HEWEICBITBB-7 7FVOmRNARIIH §T5K7 0
A% ) A FEZFMEMRNAB O TRL, £%0H £100& L7z, 4T Y FB-T
7%V®Hmm734v—ukmﬁb&Lt%vxfﬁ4v%\&&wmﬂ-
GGGTATGGGTCAGAAGGA-3', 7 ¥ Ft v A 7514 <—, 5-GCTCATTGCC-

GATAGTGATGACCT-3' (3187 F 7 2~ }630bp) (98) o
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KB R

Fig. 14I2 & 70 R % J £ FZBFAEmRNAERD T v MIIC BT 28 E{L %2 R
To EP3B L UTPE BRI EBTH CTHFOMRNAEDN B KE R o2, 75 b —
L) (BP3SHEE) . dA0iig4 B ERE R L (TP2EK) , FP3

BARITES6H TZEDOmMRNARD TR KL % o 72k, BAMERIZ R L 72,

=
o 350 1] 1 1 ) T ¥ 1 T 1 1
t ¥
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Fig. 14. Developmental changes in messenger RNAs of prostanoid
" receptors in rat brain

RNA samples were obtained from rats of indicated days after birth. Each
point indicates a mean value of four experiments. The S.E.M. value was
less than 20% of the mean.
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B EREANE
EE2

KEHE—-HIIBWT, 3BHEOTORY ) 4 FEZEEMRNAL ) 7B RE
I FORENY— VB REoTWAIEZHLPIILA: (Fig. 12) - ¥4
ARBEHETHICB T, cycdlic AMPT J 0 7 RFNV K-V LAT WALE X L T
BEDTHRY )4 FSBEAMRNABYRIG L 722806, 4D THRAS )/
A FHBET) 7T L TR RIEREE TA I LOHE I N, TA
o4 A4+ OWEMLICHES To-7 FUF ) v EEREES LR T 5 Z & idE
XNRTVS (91,92) o COERLEARIBEARERBEER Y 78AFVITR
mmmﬂﬁ@%%??%/vaynmﬁﬁmlb%ﬂéhé:k#%\7x
FOH A ORRESMMEIEES Ta-7 FL TV ZREEmRNAOFRREY: LA 4
R L EEESNTVED (92) . TOEEN ZEHII RV, TOFICEL.
AEBE WO (Fig. 13) FFPZAESHES LI VE DmRNAEDZEAL
PERT2SRKTHHI LR, TA MY A MREEL LTI THIEIC
RL7=bDTHbD, TURY )4 FEFED) b FTPREERET OADH
FENTWEAS (99) . #DTTE—F —FHBRICAP2°TRED ¥ £ ¥ ¥ AR S
PHEIEINTBY ., SIVE—VIAFVIZE BTPRBREHFTEIRRINT
Vho ABEHICBVT, Ty FFA FEHA F TPEAHmRNARIZTPAK
I AR AL D BB E ST W L 2R LAY (Fig. 13B)  EREG1LEHD
BVERL D REYREICL B TORY ) 4 FZFEORNAB DR IOV T
ERAHTHY, $HE&TORY A4 FEEEMRNAD ZERIZD VT HAH
TH o0, BETENOBEYOEPNIHELE (99) LABEE_HOMERL
ORESIIBWEIC L 2REN R TORY J A FEFFmRNAFEH HIH % O
HED. 5 VIEEBRNEGOMEIC LS b DOPREOKMIFRENT V5,
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KEEHICBWT, 7y FERRNAY V7 VI T RY ) 4 FZREK
mRNADSEIL L Tw5b 2 & ZRT-PCRIEIC L DHAMEICR L7z, WIhoZEA
mRNA DERRNAY > FVICB T HHEHED, HET A bud A MIBITS L
NE B L TO%KRFEHTH o7 (Fig. 12) o YT AERRNAY VT V&7

J =W VEN T, EP3B L UTPRABmMRNA X EDHFAEFR D bR T 5B HF
(5,6) « FPEZAEmMRNARED SR TV (11) o o THRMERICEB T
570RY ) A FZFEAFMRNADFEBFENTIZIERT-PCREDV AR TH 5 Z L 7R
&Nz, ZFZDORT-PCREICE VAEBBMOREIEI K TURY ) 1 FEEHE
mRNABDOZEILERE L7z 25, PR ZHFAEmRNA b 4:#6HH % Wi
E’C“%@%fbfﬁs’ikk&5:}:793‘%6#&&07’: (Fig.14) o 7 v MEIZBWT,
PGE2RE BRI ERTH TR AL Z A LI MEINTBY (35) . ZhidFg
UOBEPOTFRENETORY )4 FEFFEHEEDEME —BHL TV 5,
Fig. 4OFKEDP S, FPBLUTPTUR ¥ / £ FZFAEREECELTH, B
EDEZAHYTY FEGEROEZREICET 5 #HEiE % A%, EP3 %ﬁt
FRRDOEBEIERT IO LERINL,

g
1.9y B THIRE (FAMEF A b, FUITFyFad A4, B O
IyurY7) KBFA3IEEO TORY ) 4 F2544 (FP, EP3. B &

U'TP) OmRNAZH A %, RT-PCRIZEIC X VB S M2 L7,

2EETA MY A FORESMEIHES T, 3IBEOTORY J 4 FEEA
D) bFPZAAEMRNAE DAY 5 Z & #HL I L7,

3. 7Y PRDEZIE- T, 3BEDTORAY /A4 FZBEMAmRNAE TV
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NLEHEADZVIITHTRRE BB EFHO N L o7,
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=8 7 A MOV A FEPEAAOREE

B TAMOHA MFPEEMARB LYY 2 ¥ ¥ FEPSEKRO M B

TOURE A FZEROERRENICE LT, EPREELT T 0LICKRETH
NTBY, VTV FESEEIITTAEHDES (100) U FY FiEEGHO
BHREERBORE (BB FHLPCER TS (2101-103) o LA L%
D OFPREMLDIREERMICE L Tid, #hEfMES 2 EBRRID Lo 72720
CHLPICENR TR, BETX PaY 4 M, SERERZERBOMEAT
RELTHEDOBWS DOV HEICHHETES 9 21T (51) , FPEZAAMRNA AT
FhRY > TV D160%BERFA L THBY (Fig. 12) . FPZAAROEEERA = #5t
THDIERTHLLEZOND, #ZTET, FPEAARIC 2 HHEEMICHK
AT B7:07A YA FFPRERBLTY AV EF U VFPEREOU SV K
AR % RBRET L 7,

KB

E-BE-HBLwTrO—=r7 LtFP’“’ﬁW—cDNA (pFP178 & UpFP24)
TR FRER W SWICT—-FTE50THo72DT, Mru—r%
ligation L TEIFRMEIE % X T & cDNA (pFP24E17, Fig. 112 BT 5-1335 5
1222%B%2 32— F355D) 2BHARZ ¥ —pEFR-BOSHTY 727 0—=V 7 L
720 T DcDNA% DEAE-dextrant® (104) 12 & ) COS-THIFE~EA L7z, A2
AR zEE L TREMORBICHW, & BEHNY ¥ —pEF-BOSD A %
BAL72COS-THIlLDBERERITIIPGRaE A ER DR WE L2 MR Lz (F—
FIZIIRET) o

BES Y PTA MOV A b BHS\VIZpFP24E17E A COS-THIE O B 53 >k
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DEH)ITHAE L7z, T3, 15-cm dish T 1085 Dl f2 % phosphate-buffered saline
THEE ATV F A X Hbuffer [ (mM) : Tris-HC120, MgCl, 10, EDTA 1.
sucrose 250, phenylmethanesulfonyl fluoride 0.2, indomethacin 0.02, dithiothreitol 1.
pH7.51CRIX L7z0 S D% ¥ 7 WIZxF L Coreezing and thawing® T\, & 5
WKF7ay-F9AKRETFAF—=IZTEHEFEYF A X (10 up-and-down) L. 490
gCS &L L7z, EEZRINL €, EBRICKRE Y F 4 XHbufferz N L A€
VFA X LTzo FD490 @& L & S| L 7z BiE & % &+ T200,000 g T
L, Boh-piBzEEM L L,

U AV FREAERIESugimoto 5 DFE (7) 1o THro7ze b HEEM
% B Fibuffer [#B (mM) © MES 20, MgCl, 10, EDTA 1, pH 6.0] T L 7=
. 300 WOKIEH (A F vy Fv— FEFOSELECEC TR SE%
B O’H-PGF20., FHE M DEE2.5 stMO H-PGR2a. 2 & Tr) 1230 ughlifE o &
ERERML. SOCLBERL L THKBEOT AV F—THERDTTIRSY /
A4 FZ2EML T30 CTIEEMA ¥ Fax—Tary L, RnERE, ksl
K Hibuffer % 781 L CGE/ICT 4 V¥ — T3 58T % 2 L THiioz. 20
TANY —DRGHEREZEES v F L= a vy vy —THIE L7,

pFP24E173# A 1 COS-THIfL D EAE 12 B 1) 5 H-PGRokE BN KSR ¥
4 FiZ & 2REEMBZ Fig. 151277, *H-PGFR2of5 &4 13PGF20. PGD2. PGE2,
PGR2OJETHHI S 17z,

BE7APOHA FOBEEREHWISEE. AF vy Fr— FEITICLY,
BRI H-PGR2ofE S RIS Sz (Fig. 16A) o 72, BEETH T
RL72EIICT A POH A b Edb-cAMP TALE L TIREGILZET L2546,
*H-PGR20i4E 3L B 0 MATHED bz (Fig. 16A) o EHICERERTA bt
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4 b OREERIZ B 5 H-PGF20iE 413, PGF2a., PGD2. PGE2DJME T S 41

7> (Fig. 16B) o

120 —F— T T T T T T
+

< 10095 :
e

S

-8 80 B + .
o]

™

¢ 60 T
&

3 ® PGF

[~ R 20, i
o 40 ® PGD2

!‘5 A PGE2

g- + PGI2

& 20t .

0 //// ‘l 1 1

o 11 10 9 8 7 6 5
Unlabeled PGs (- log M)

Fig. 15. Displacement by unlabeled PGs of the specific binding

of [3H]PGF2a in membranes from COS-7 cells transfected with
the rat FP receptor cDNA

The specific binding of [3HIPGF20. in the membranes was 85% of total

binding. Representative curves of three experiments performed in
triplicate are shown.
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Fig. 16. Characterization of FP receptor in membranes from cultured astrocytres

(A) Scatchard analysis of [SHIPGF2a binding sites in membranes from astrocytes treated
with or without db-cAMP. A representative result performed in triplicate was shown.

(B) Displacement curves of specific PGF2a binding by unlabeled PGs. Values are means +
S.E.M. of three independent experiments.
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B TR0V FEPEREOT VI TAPELTHOTIOLF Y

FPZAMFICE LTI, 728 ZITTPEZERFICBIT 58-145 (105) D &) ZEE
THOBRWART V& T=ZA MIBARSIATBLT (1,106) . £DZHEH
OO T O RS ) L FEERIEIEED LN TRV, ZDHNT, 7N
=R PG UVAR—F—FHEETHL7OLF ¥ (107) BXUTZDFHFERKIZ
EEBICBWIPGRoZ2EL TUARAY /) L FORBEHEI T2 I &S h
T3 (108-110) o KEE-HICBWTERET X b % {4 MNIFPEEMAEGE
ARETTADICERRERRTHD LR LIz, £FZTPGR20UCE B A/ ¥
P VARHEE RIS TE 70V F Y OERICOWT, BETA O A b
2 HWRET L7z,

KBk

PUREEHOWEIX, FE—EEMEHOHEIHE > TiTo 72,
HEFEICa™ B E D Jl%E X . Grynkiewicz® D Kk (111) > TiT o720 T 742
bH, BET X YA MIEEH REfura-2/AM 5 uM% {11 L 37° CT0.5-1KF
BAYFax—Tarli, 20%MBLESR L. ZEEREMSGE Bk
34038 £ U380 nm) THEIFEMC™BE % W% L7

KBRS R

Fig. 1712 R T £ 9 I2 70 L F Y IZPGR20uiZ & 5 PIAC IS5 7O % i AR B
IR L7z S22 0MERIRIZA Y F 2R~ a VEIBI0G B O EEL b
DTHo7: (Fig. 18) o S HIT, FEET A bV A4 MIBIT5PGRall & BPI
RHFOEETLEDHERICHMEZ ., 70 LF VIEERENICE~NY 7 387
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Fig. 17. Inhibitory effect of phloretin on PGF2 o-stimulated PI hydrolysis
in cultured rat astrocytes

The cells were exposed to the agents for 15 min. Values are means + S.E.M. of
three experiments. ***P<0.001, compared with 1 uM PGF2a (without phloretin).

151

H None
® PGF2a
O PGF2q + phioretin
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% Hydrolysis
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0 L L 1 1
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Fig. 18. Time course of inhibitory effect of phloretin on PGF2 o-stimulated
PI hydrolysis in cultured rat astrocytes

The cells were exposed to 1 pM PGF2ca with or without 100 uM phloretin for the
indicated periods. Values are means * S.E.M. of four experiments. *P<0.05,
compared with PGF2a alone.
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(Fig. 19) o

PGF20. 1 pMiZHE— DR 7 2 b ¥4 MIRANCBE L LA 3¢/ (Fig.
20) o FIATULF 100 uM%Z FIERRINT % & ML NCa™ BB ALIZ IR &
., E5IZPGRa 1 pMDOAZRINT 5 Z & THIRANC BEN LA L7 (Fig.
20) o

BEFAMOY A MIITORSY )4 FZREEDINC D & 3T RMREE
WEZBERPHEEL TS (72-75) o £ZT7RLVFUEROY T Y FERE
WZOWTHRE L7z (TableI) o 7 @ L F 100 uMiZ, PGF2a. (1 uM) . PGD2

(10uM) . BX UPGE2 (10puM) 2 APHMUEIHEITELZ FEICHHI L 72,
—F, JVIERT7Y Y (10pM)  HANaT—)v (100uM) . 7 V¥ I VR

(500puM) . =¥ FEY¥-1 (50nM) . BXTATP (100 uM) 2 & BPULH
EEETCEIC L TR 7L F Yo BB L edho e 7E LT 100 pMid |
BRET7TA oY A Po7Vva—ARYAREEZ959+104%HH L 72 2¢

(*H-O-methyl-D-glucose X V) A AHISE I & B#&) . PGF2o. (1 uM) il #iks 12
LiKRB (£—ZENH TR L7 IbHbuffer) 2267V I—A2BRELTHLED
PUREH M EETUHEE AT S BB 2 21T 2 2o 72 (EWLIKRBD ¥4Fig. 17. BL U

N a— AL 7846 25.5+11.4% Hydrolysis) o
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Fig. 19. Dose-response curves for PGF2o-stimulated

PI hydrolysis in the presence or absence of phloretin
The cells were exposed to the agents at the indicated
concentrations for 15 min. Values are means + S.E.M. of
three experiments.
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Fig. 20. Single-cell intracellular CaZ+ response stimulated
by PGF2a in cultured rat astrocytes
The cells were perfused continuously with Krebs-Ringer

bicarbonate buffer (37°C) and each agent was applied throughout
the period indicated by the horizontal bar.
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Table 1. Effect of phloretin on ligand-stimulated PI hydrolysis

in cultured rat astrocytes

% Hydrolysis

Ligand

Control Phloretin (100 uM)
None 66+18 6717
PGF20 (1 uM) 26.7 +3.9 120+ 08**
PGD2 (10 uM) 16.3+t1.4 104+1.1*
PGE2 (10 uM) 8.8+0.8 50+04*
Norepinephrine (10 pM) 36.2+1.8 33.6+2.9
Carbachol (100 uM) 11.9+25 16.4+ 0.5
L-Glutamate (500 uM) 253+1.6 22.4+1.0
Endothelin-1 (50 nM) 32.3+2.7 29.0+£3.1
ATP (100 uM) 16.3+4.2 16.2 +2.0

The cells were exposed to ligands at the indicated concentrations for
15 min in the presence or absence of 100 uM phloretin. Values are

means + S.E.M. of three to five experiments. *P<0.05, **P<0.01,

compared with control.
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M2 ZDOBBICERETH S LERENS, £ TRIZ, FPREMER
AEZETR & BB MO BIERIZ OV TIRES L 726
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B—BEENMIR L FETHRBZEN L CERETATEREE L2, 25
WDZ TRV L-XF ) — -k (20:9:1) THEMBEL 2o ZOH U TN%E, 0.1%
YavBAY T ATER., BREEAOT YISV T L= (Merck i B
aluminium sheets silica gel 60 Art.5553) Lic~=A 703 Y Yy P 2HWTA Ry b
Lo ThEZREBABE (ZJ0oXVA-TEFY-2% ) —)V-BeBE-K.
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A0 B B E 0 12 B 13 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide
(MIT) % BV27zMosmann® 5% (114) B L UILBREKREEER (LDH) DMifa
NEfgEOME (115) ZHEL L TR L, %8, IDHERHIEIIB VT
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Fig. 21. Dose-response curve for inhibitory effect of tunicamycin
on PGF2u-stimulated PI hydrolysis in cultured rat astrocytes

The cells were treated with tunicamycin at indicated concentrations for
12 hours and then exposed to 1 uM PGF2a for 15 min. Values are means
+ S.E.M. of three experiments. *P<0.05, **P<0.01, compared with 0 ng/ml

tunicamycin.
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Fig. 22. Time course of inhibitory effect of tunicamycin on PGF2 a-

stimulated PI hydrolysis in cultured rat astrocytes
The cells were treated with 100 ng/ml tunicamycin for indicated periods
and then exposed to 1 uM PGF2q for 15 min. Values are means + S.E.M. of

three to five experiments. *P<0.05, **P<0.01, compared with time zero.
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Table II. Effect of tunicamycin on the incorporation of myo-[3H]
inositol into phosphatidylinositol 4,5-bisphosphate

Pretreatment time (hour)
0 12 18 24

Tunicamycin (100 ng/mi) 100 904 £2.3 923+%92 1000%10.0

Treatment

Astrocytes were incubated with 37 kBg/ml of myo-[3H]inositol for 24 h. Tunicamycin
(100 ng/ml) was added to the culture medium during the period of cell labeling with
[3Hlinositol. For 24-hour treatment of tunicamycin, myo-[3Hlinositol and tunicamycin
were added to the culture medium together and the cells were incubated for 24 hours.
For 12- and 18-hour treatments, tunicamycin was added to the culture medium after
incubation of the cells with myo-[3Hlinositol for 12 and 6 hours, respectively. Zero-hour
treatment of tunicamycin means cultured cells were incubated with myo-[3H]Jinositol
alone. After 24 hours, the cells were rinsed three times with Krebs-Ringer bicarbonate
buffer and treated as described for PI hydrolysis assay to obtain organic phases. The Rf
value for PIP2 was 0.36. Values are means + S.E.M. of three to four separate
experiments and expressed as % of redioactivity in control cells (tunicamycin treatment
for 0 hour, 5200 + 530 dpm/105 dpm incorporated).

30 r
PGF20o (1 uM)

—l— Tunicamyecin (100 ng/ml)
®» 20t >k
- 2
>
(o}

g T
z T
X 10
0
Basal 0 6 12

Additional Incubation (hour)

Fig. 23. Reversible effect of tunicamycin on PGF2 o-stimulated PI
hydrolysis in cultured rat astrocytes

The cells were treated with 100 ng/ml tunicamycin, washed, and additionally
incubated for indicated periods after removal of tunicamycin. Values are
means = S.E.M. of three to four experiments. **P<0.01, compared with basal.
1P<0.05, compared with PGF2 o (1 pM).
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(112) 12 & o TIIFPEBKIREEI IR S e o7z (Table IV) o T 7B E
TYVZARAV VEFRBOERZRT I EFHREINTVAD-F Va3
(117) BEREBRRECBVW LYo VL ABOIEER 2T LS

(Table IV)

Table I1I. Viability of astroglial cultures after tunicamycin treatment

Tunicamycin pretreatment (hour)

0 12 24
?glgfr::f::see) 71+02 6.8+1.4 10.0 + 1.4
MTT assay
(x104 cells/em® ) 7004 69103 56+0.5

In LDH release assay, cells were treated with or without 100 ng/
m! tunicamycin for 12 hours in the absence of 10% fetal bovine
serum. After 12 hours, culture media were collected and the
activity of LDH was measured. In the MTT assay, primary
cultures were trypsinized and the cell suspension was seeded on
the culture plates at a density of 4.0 x 104 cells/cm2. After 24
hours, the cells were treated with or without tunicamycin (100
ng/ml for 12 hours) in the presence of 10% fetal bovine serum and
then exposed to 0.5 mg/ml MTT for 4 hours. The absorbance was
read using a test wavelength of 570 nm and a reference
wavelength of 630 nm. Values are means £ S.E.M. from at least
three experiments.

Table IV. Effects of inhibitors of the biosynthesis and processing of
N-linked sugar chains on PGF20-stimulated PI hydrolysis in

cultured rat astrocytes

Treatment % Hydrolysis

Basal PGFq (1 M)
Control 49+0.8 22.4+25
Tunicamycin (100 ng/ml) 32x1.6 123+23*
D-Glucosamine (10 mM) 3.4+04 10.5+0.9**
Swainsonine (1 pg/ml) 68x1.1 248+ 1.6
Bromoconduritol (1 pg/ml) 62t1.1 223122
1-Deoxymannojirimycin (1 pg/ml) 58109 20518

Cells were treated with inhibitors for 12 hours and then exposed to PGF2 o for 15
min. Values are means * S.E.M. of three experiments. *P<0.05, **P<0.01,
compared with control.
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BERET7 A Mg A MCBTAPHUENEREOME R, BRI O EIH -
TITo 720 BUBRMERFOPIRHEEORE X, myoLHI S /¥ F — IV THERL
XM, % PGF2o. CRIALE L 727, 100yM7 a2 L5~ (FPRBHEKRT % T=RX b,

AREETH) 2EUEMCIAEE L CPGRat BE LM TIT - 72,

KR

7 A MEY A MBI HPGRa & APULH T, Mgt £ TR S
J A4 F (10uM, FigOAIl X W RASLET| S I FIRE) CT4REmILEL /-
BEDAEBIZBIG LA, /VIZERTY Y (10 uM) A ANT—)V (100
uM) BIALE TIIEEE 2 eh o7 (Fig. 24A) o T 722, PGF2a (10 uM)
TAREEIRTLE L 7R ic B Tid, 5l&R&ETBARY /4 FIZ X 5PHUE
B ED AEZICHITL 7225, JVIER 7Y ¥ (10uM) RAN/NT— )
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Fig. 24. Homologous desensitization of FP receptor in cultured astrocytes
(A) Effects of pretreatment with various ligands on subsequent PGF2 a-stimulated
PI hydrolysis. The cells were treated with ligands for 4 hours and then exposed to
1 uM PGF2a for 15 min. Values are means + S.E.M. of four experiments. **P<0.01,
compared with control. (B) Effect of PGF2 a-pretreatment on subsequent ligand-
stimulated PI hydrolysis. The cells were treated with 10 uM PGF2a for 4 hours and
then exposed to ligands for 15 min. Values are means + S.E.M. of four experiments.
*++P0.001, compared with control. NE, norepinephrine; CCh, carbachol.
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PGR2a = & 2 PI{CEEE: T2, PGRoBiLE DEREKEN (Fig. 25) B &
URsRIMAER (Fig. 26) 12HIfl & vz, & 512 OHIHIR) R IZPGR2o R ALE 4
—ER IR 2 PCRODIFE L B VEH T, V FaX—- a V5 I L THE
L7z (Fig.27) o ¥7:PGRoFILBOBE 7L F> (100pM) % FRFRNMT 5
Z & THHEIBIRIIE R LA (Fig.28) o SHICTAPEY A P ZTPA100nMT
24BEEETALE L CHIBN O 7074 Y35 —ECE MBS T EBRRICBWT
X (118) . FAFY - BCIHEHEZ D S DITRET L7245, FPEZEMAIIE D%
VEIIAEEICED LTz (Fig. 29) o
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Fig. 25. Effect of pretreatment of astrocytes with various
concentrations of PGF20 on subsequent PGF2o-stimulated
PI hydrolysis

* The cells were treated with indicated concentrations of PGF2 o for
4 hours and then exposed to 1 uM PGF2a. for 15 min. Values are

means + S.E.M. of four experiments. **P<0.01, ***P<0.001,
compared with 1 yM PGF2a stimulation (0 pM PGF2a. pretreatment).
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Fig. 26. Time-course of desensitization of PGF2 o-stimulated P1

hydrolysis in cultured rat astrocytes

The cells were treated with 10 pM PGF2a for indicated periods and
then exposed to 1 pM PGF2a for 15 min. Values are means + S.E.M.
of four experiments. **P<0.01, ***P<0.001, compared with PGF2a

treatment (0 hour).
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Fig. 27. Recovery of PGF2o-stimulated PI hydrolysis after PGF2o

pretreatment in cultured rat astrocytes
The cells were treated with 10 uM PGF20. for 4 hours, washed, and then

incubated in culture medium for indicated periods at 37°C. The cells were
then exposed to 1 uM PGF2a for 15 min. Values are means + S.E.M. of

four experiments.
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Fig. 28. Effect of phloretin on desensitization of PGF2 o-stimulated

PI hydrolysis in cultured rat astrocytes

The cells were treated with PGF2a (10 pM), phloretin (100 pM), or both agents
for 4 hours and then exposed to 1 pM PGF2a for 15 min. Values are means *
S.E.M. of three experiments. ***P<0.001, compared with basal. $P<0.05,
compared with PGF2o. (10 pM).
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Fig. 29. Effect of TPA-pretreatment on desensitization of PGF2 -

stimulated PI hydrolysis in cultured rat astrocytes
The cells were pretreated with 100 nM TPA for 24 hours, washed, and
incubated with 10 pM PGF20 for 4 hours. The cells were then exposed to

1 pM PGF2q for 15 min. Values are means * S.E.M. of five experiments.
**P<0.01, ***P<0.001, compared with control.
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Fig. 30. Cell-cell interactions in the central nervous system
via possible prostanoid signalling
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