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PG prostaglandin PT pertussis toxin (9 H % #%)
PGl prostaglandin I, prostacyclin 1P, inositol-1,4,5-triphosphate
TxA, thromboxan A, P1 phosphatidylinositol
; 3 Fura-2/AM Fura-2-acetoxymethylester
Gs ﬁl&ﬁﬁﬁi*]
b ) [Ca2+t]i cytosolic free Ca2* concentration
Gi HkircaH
BSA bovine serum albumin
Kd dissociation constant (f# 5= %0 WGA wheat germ agglutinin (/D ZIEEEH H)
Bmax binding maximum (Ifz X454 i) GleNAc N-acetyl-D-glucosamine
ICs 50% inhibitory concentration 5-p-FSO,BzGuo 5'-p-fluorosulfonylbenzoilguanosine
, SDS sodium dodecyl sulfate
CAMP cyclic AMP = : I s
PAGE acrylamide clectrophoresis
DbcAMP dibutyryl cyclic AMP Ry d p
uv ultraviolet
8Br-cAMP 8-bromo cyclic AMP
_ oD optical density
GTPyS guanosine-5'-O-(3-thiotriphosphate)
GDPBS guanosine-5'-0-(2-thiodiphosphate) PBS phosphate-buffered saline
dGTP 2'-deoxyguanosine-5'-triphosphate IBMX 3-isobutyl-1-methylxanthine
dGDP 2'-deoxyguanosine-5'-diphosphate EDTA ethylenediaminetetraacetic acid
dGMP 2'-deoxyguanosine-5'-monophosphate EGTA ethylene glycol bis(B-aminoethylether)-N,N,N',N'-tetraacetic acid
cGMP cyclic GMP PMSF phenylmethylsulfonyl fluoride
GppNHp guanylyl-imidodiphosphate CHAPS 3-|(3-cholamidopropyl)-dimethylammonio]- | -propanesulfonic acid
ATPYS adenosine-5'-O-(3-thiotriphosphate) HEPES N-[2-hydroxyethyl]piperazine-N'-[ 2-ethanesulfonic acid]
AppNHp adenylyl-imidodiphosphate
APNIC 19-(3-azidophenyl)-20-norisocarbacyclin

(3H]APNIC [15-3H,]19-(3-azidophenyl)-20-norisocarbacyclin
15-epi-APNIC  19-(3-azidophenyl)-1 5-epi-20-norisocarbacyclin
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Fig. 1. Chemical structures of PGI; and iloprost.
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Fig. 2. Time course and temperature dependence of [3H]iloprost
binding to the membrane fraction.

The membrane fraction was incubated with 20 nM [3H]iloprost at 0 °C (O),
25 °C (@) or 37 °C (a) for total binding. Nonspecific binding assay was carried
outat 0, 25 or 37°C, of which 25 °C is shown ([J). The amounts of bound
[3H]iloprost were determined at various time intervals.
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Fig. 3. pH and cation dependencies of [3H]iloprost binding.

The membrane fraction was incubated with 20 nM [3HJiloprost for 60 min at

25 °C in 50 mM potassium phosphate with indicated pH, containing 1 mM
EDTA and 10 mM MgCl; (A), or in 10 mM potassium phosphate, pH 6.2,

containing 1 mM EDTA and the indicated concentrations of MgCl, (@), CaCl,
(O) or NaCl (&) (B). The amounts of bound |3HJi10prosl were determined as
described in the text.
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Fig. 4. Plots of specific [3H]iloprost binding.

The membrane (raction was incubated for 60 min at 25 °C with increasing
concentrations of [3H]Jiloprost (1 to 100 nM). Specifically bound [3H]iloprost
was determined (inset). For the Scatchard (A) and the Hill plot (B) were
transformed from the value of specific [*H]iloprost binding.
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Fig. 5. Effect of unlabeled PG on [3H)iloprost and [3H]PG E,
binding.

The membrane fraction was incubated with either 20 nM [*Hliloprost (A) or 5
nM [*H|PG E; (B) in the presence of various concentrations of unlabeled iloprost
(@), PGE| (W), PGE; (['), carbacyclin (&), PGIy-methyl ester (X), PGF,q
(a) or PGD, (). All values were corrected for nonspecific binding and are
expressed as percent controls. Specific binding in controls was 1 pmol/mg for
[*HJiloprost and 0.5 pmol/mg for [3H]PGE,.
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Table I  Effect of various nucleotides on the dissociation of bound
[3HJiloprost from the membrane fraction.

Membrane fractions were incubated with 100 uM of various nucleotides for 30
min at 25 °C and remaining amounts of bound [?H]iloprost were determined.

About 80% of specifically bound [3H]iloprost remained after incubation for 30
min was taken as 100%. All values are means £ S_E. of triplicate experiments.
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Fig. 6. Effect of GTPyS
on the dissociation of
bound [3H]iloprost from
the membrane fraction.
[*H]loprost-labeled membrane
fractions were incubated in the
presence of increasing
concentrations of GTPYS for 30
min at 25 °C, and remaining
amounts of bound [3H iloprost
were determined. All values

were corrected for nonspecific binding and are expressed as percent of control.

Specific binding of [3H]iloprost was 1 pmol/mg.

PGLOMAFHICBI L Tid, M /MKI 3V TPGL A A 2Gs 2 I L

Nucleotide added Bound [3H]iloprost (%)
None 100
GTP 659 £ 1.2
GDP 76.6 £ 1.0
GMP 95.5 £ 0.69
dGTP 61.1 = 0.66
dGDP 17:0 £ 0.76
cGMP 96.8 + 0.83
Guanosine 97.0 £ 1.5
GppNHp 497 = 092
GTPyS 161 £ 0.16
GDPBS 18.6 £ 0.12
ATP 87T £ 022
ADP 211 IS [ o4 1
AppNHp 88.3 =+ 0.75
ATPYS 87.7 £ 1.1
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Fig. 7. Effect of iloprost on GTP-dependent adenylate cyclase
activity.

A, smaples contained indicated concentrations of GTP with (@) or without ()
| uMiloprost. B, samples contained indicated concentrations of iloprost with
(@) or without () 1 uM GTP. The samples were assayed for adenylate cyclase
activity as described in the text.
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Fig. 8. Chemical structures of isocabacyclin and phenyl-
or azidophenyl-functionalized isocarbacyclin analogues.
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Table II 1Csq of isocarbacyclin derivertives for binding
inhibition of [3H]Jiloprost in membrane fractions.

PGs ICs59 (M)
Toprost 0.93 X 1078
Isocarbacyclin 3.2 % 108
Carbacyclin 57 X 107
Phenylisocarbacyclin derivertives

n=1 16.0 X 108

n=3 32 X 1078
Azidophenylisocarbacyclin derivertives

n=1, p-N3 250 X 1078

n=1, m-N3 (15S)-epimer 7.9 X 1078

n=3, m-lI (15S)-cpimer 50 X 1077

n=3, m-1 (15R)-epimer 6.3 X 107
APNIC 0.30 X 1078
15-¢pi-APNIC 32.0 X 1078

BHIA 0 70 A MES ST 5 BHE M AR5 &R B 721Csoffl TS 5 &
el ekt D) 4 Je) P 3t NE B A I A B QUR N GV B AL o
Yy OREPEBVBELX AL TV, EST, AVAMASHA 2V YOT Y

=16~

F7z=VEB3—-F7 o= Viflike KHAKL., ZA50PHIAu T
A MGEICAT 2 BHE MR D & RO 721Cofti % e L 745 8. oo E =
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Fig. 9. Chemical structures of APNIC and [3H]APNIC.
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Fig. 11. Scatchard plot for [3HJAPNIC binding to the plasma

[*H] APNIC bound (pmol/mg)

membrane.
o . ) l Plasma membranes (200 pg) were incubated for 60 min at 30 °C with increasing
0 30 60 90 concentrations of [3H]APNIC (0.2 to 100 nM) in the presence (C) or absence
Incubation time (min) (@) of 100 uM unlabeled iloprost. Bound [*HJAPNIC was determined as

described in the text.  The specific binding () was obtained by subtraction of

Fig. 10. Time course of [3H]JAPNIC binding to the plasma
membrane.

Plasma membranes (200 pg) were incubated at 30 °C with 13 nM [3H]JAPNIC
for various lengths of time and then assessed for total binding (@) and
nonspecific binding (O). The amounts of bound [*H]JAPNIC were determined
at the indicated times as described in the text. The specific binding (A) was
calculated by subtracting the nonspecific binding from the total binding.
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LML —Fi BT, Kd?2'4.7nM, Bmax7°0.58

the nonspecific binding from the total binding at indicated concentrations of
[PHJAPNIC. The Scatchard plot (B) was transformed from the value of specific
binding (A).

BUNT OB 22X 95 12, #WALIRIGHINE I RPGRHIRE LT, PGLXAHK
VISMZPGEZ G MFEL T d . £ I T, APNICHPGI S FFARD & % 55 5
PICEERE L TWwWadHhE I 2T 572912, BHIAPNICO& SR o

T~ 1z

BI12A1275F & 9 IC[PHIAPNICKS 12 xf L T, FFEEAPNICIE A 0 7O R
b & [FFERECHR < #5A 2 BHE L7225, PGE 213 E A BB 2RIF L 2 2o 720
COXRD S APNICIZPGLZHF RIS BINMICKHES L Twad tEz b,
% 7z, 15R-epimer{k T & % 15-epi-APNICIZ [3H]APINC D45 & BH 82 44 i 42 85 v
bOTHh-1z,

-19-



&5, APNICOT7 T = A MEHEIS 2V TS 720, APNICASHE{LIE i
M 7 7= Mk 2 7 — B2 EHET 2 2 &) P IC2w T (X12B),
1 ®M GTPAEAE T T, APNICIZ 1079 MEL | Tl IEMRAFIN 1< & o BEE % 6 TEAL
L. 1076 MEL L TIeKIGME & % » 72745, APNICIZA B 78 X k O#80%D 1
L CH o7z TDFEER EAPNIC, 41 O 70X b, 15-cpi-APNICO £ 1L €
WL BT F=REY 27— ¥ OFEME LD BE L, PBHIAPNICK S 4 %
FHAEHEORER L (S L 2,

120 500 —\

400 |

8 8
%

300 +

&
o
T

Specific [*H] APNIC binding
(% of control)
S g
Adenylate cyclase activity
(pmol/min/mg)

| I oﬁ\ Il A ] |

"B & 7 & 8 0 9 B ¥ B
PGs (-log M) PGs (-log M)

o
o
(4, )=

Fig. 12. Effects of unlabeled PGs on the dissociation of bound
[3HJAPNIC from and the stimulation of adenylate cyclase in the
plasma membrane.

A, Plasma membranes (200 pg) were incubated with 13 nM [HJAPNIC in the
presence of various concentrations of unlabeled iloprost (©), APNIC (@),
15-epi-APNIC (&), or PGE, (H). All values were corrected for nonspecific
binding and are expressed as a percent of the control as described in the text.

B, Plasma membranes (1.9 jig) were incubated with 1 uM GTP in the presence
of various concentrations of unlabeled iloprost (), APNIC (@),

15-epi-APNIC (&). Cyclic AMP formed was measured as described in the text.
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Table III  Effects of GTPYS and UV irradiation on the dissociation
of bound [3H]APNIC from solubilized membrane fractions.
Membranes prelabeled with [PHJAPNIC and treated or not by UV irradiation
were solubilized and further incubated for 10 min at 30 °C in the presence or
absence of 500 uM GTPyS. The remaining radioactivity was determined as
described in the text. All values were corrected for the nonspecific binding.

Radioactivity remaining

Treatment % Decrease
-GTPyS + GTPYS
dpm
None 450 £ 2.1 211 £ 8.9 53.1
UV irradiation 388 £ 11 386 £ 6.6 0.5
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Fig. 13. Photoaffinity labeling of the plasma membrane with
[3BH]APNIC.

Plasma membranes (200 pg) were incubated for 60 min at 30 °C with 13 nM
[3H]JAPNIC in the absence (lane 1) or presence of 100 uM GTPYS (lane 2) or

10 uM iloprost (lane 3). The samples were photolabeled and subjected to
SDS-PAGE (4-20%) as described in the text. A, radioactivity in the gel slice;
@, lanc I; O, lane 2. B, fluorography.
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Fig. 14. Effects of unlabeled PGs on photoaffinity labeling with
[3H]APNIC.

Plasma membranes (200 pg) were incubated for 60 min at 30 °C with 13 nM
[3H])APNIC in the absence (lane 1 and 9) or presence of 1 UM iloprost (lane 2),
APNIC (lane 3), isocarbacyclin (lane 4), PGE; (lanc 5), PGE; (lane 6), PGD,
(lane 7), or PGFj, (lane 8). The samples were photolabeled and subjected to
SDS-PAGE (4-20%) followed by fluorography as described in the text.
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Fig. 15. Photoaffinity labeling of the plasma membrane of porcine
platelets with [3H]APNIC.

Porcine platelet plasma membranes (200 pg) were incubated for 60 min at 30 °C
with 13 nM [3H]APNIC in the absence (lane 1) or presence of 100 uM GTPYS
(lane 2) or 10 uM iloprost (lane 3). The samples were photolabeled and
subjected 10 SDS-PAGE (4-20%) as described in the text. A, radioactivity in
the gel slice; @, lanc 1; O, lanc 2; and A, lane 3. B, fluorography.
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Fig. 16. Effects of iloprost on the thrombin- and ATP-induced
increases in [CaZ+]i.

Fura-2-loaded cells (2 x 106 cells) were stimulated with 0.5 U/ml thrombin (A)
or 100 uM ATP (B) in buffer (1) or in Ca?*-free buffer containing 0.3 mM
EGTA (2). Fura-2-loaded cells exposed to 100 ng/ml PT for 3 h were stimulated
with thrombin or ATP (3). After fura-2-loaded cells had been preincubated for 5
min at 37 °C with 1 uM iloprost and 0.5 mM IBMX, the cells were stimulated
with thrombin or ATP (4). Thrombin or ATP was added at the time indicated by
the arrow. The recordings shown are a representative of three independent
experiments that yielded similar results.
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Fig. 17. Time courses and dose dependencies of the effects of
iloprost on the thrombin- and ATP-induced increase in [Ca2+]i.

A, Fura-2-loaded cells (2 x 109 cells) were incubated for the indicated times at
37 °C with 1 uM iloprost and 0.5 mM IBMX. B, Fura-2-loaded cells were
incubated for 5 min at 37 °C with the indicated concentrations of iloprost and

0.5 mM IBMX. The cells stimulated by 0.5 U/ml thrombin (@) and 100 uM
ATP (a), and the peak [Ca2*]i levels induced by these stimulants were
determined as described in the text. The values shown represent percentages of
the respective controls and are means = S. E. for triplicate experiments. The
values of the increase in [Ca2+]i in controls were 631 £ 29 nM for thrombin and
41.6 + 4.1 nM for ATP respectively.
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Table IV  Effects of various PGs, cAMP analogues on the
thrombin- and ATP-induced increase in [Ca?+]i and the cellular
cAMP level.

After fura-2-loaded cells (2 x 10 cells) had been preincubated for 5 min at 37 °C
with or without the indicated agents in the presence of 0.5 mM IBMX, the cells
were stimulated with 0.5 U/ml thrombin or 100 puM ATP. The peak [Ca2t]i
levels induced by these stimulants were determined as described in the text. The
values shown represent percentages of the respective controls and are means +

S. E. for triplicate experiments. For measurement of cAMP, cells (1 x 10° cells)
were incubated for 5 min at 37 °C with various PGs in the presence of 0.5 mM
IBMX, and then cAMP levels were determined as described in the text. The
values of the increase in (Ca2*]i in controls were 623 + 61 nM for thrombin and
42.5+ 3.5 nM for ATP respectively.

A[CaZ+]
Addition CAMP
Thrombin ATP
% of control pmol/106 cells
1 M Iloprost 129+4.5 292 £ 16 61.5+2.8
1 uM PGE, 303+ 6.7 220 £ 16 345+3.1
1 uM PGE, 60.0+ 6.3 187 + 21 23.5£5.6
1 UM PGFyq 83,1482 125°% 13 4.5+ 2.1
1 UM PGD, 95.0£ 3.7 112 10 3813
1 mM DbcAMP 329+8.2 194 £ 19
1 mM 8Br-cAMP 38.0% 10 205 £ 17
B Y
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Table V  Effect of iloprost on the thrombin, ATP, NaF + AICl;
and ionomycin-induced accumulation of IP;.

After [PH]inositol-labeled cells (2 x 108 cells) had been preincubated for 5 min at
37 °C with or without 1 uM iloprost and 0.5 mM IBMX, the cells were further
incubated with 0.5 U/ml thrombin or 100 uM ATP for 30 sec, or with 20 mM
NaF plus 10 uM AICl; or 1 uM ionomycin for 5 min. [3H]IP3 formed was
determined as described in the text. The values shown represent percentages of
the control and are means * S. E. for triplicate experiments, The radioactivity of
the control was 73.3 % 2.9 dpm/106 cells for IP3.

[3H]IP3 (% of control)

Addition e BT o N ey e S up
None + lloprost and IBMX
0.5 U/ml Thrombin 237 * 85 13t 25
100 uM ATP 205 % 30 289 £ 25
20 mM NaF + 10 uM AICl4 220 £ 4.1 22} # 59
1 uM Ionomycin 235 = 7.8 233 + 14
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ionomycinlZ & % IP3REA L . PGLAHHOREIT L W EL e T Lh b,
Ca2+ZRWAE DOEF B3, ATPIC & B Ca2+ i AR ICHE RN ML CTH B &
Eribihb,

PO EYHHWIRATRPE ., BHEHIEICBVWTRE5Ca2RE2HHHL T,
LAY I VHWERRES B EE X ONDA, PCLZ AR X 285 5
WidEEERIE, WM OCat I ARPTEMALEA TV B PItL > TRE S

ctichd,

PGLSA A, RIS U T E MG B W TREA S, [i/ME
BEAR B EHUAE A R I PR R M % & B o B o MR i |
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W1TIC BT, WL B APCGL Ak & £ OHRER I

LT,

1) =% ABACBMAKI BVT, G2 A LTT F= VBV 2 5—¥ %1
HALT B, PGLSABUIHFET AT LEWNLDITL L,

@) PGLSARICEAINES L URIREO R . JERAITERRY 77~ FAPNIC
2R L. SA % THALIMSAL i< 5 T- 43 KkDaD PG Sk & 533 -
{5 L 720 % 1:PGL 2RO AFAEAS NS T 5 7 % MR T i, 47
51 KDadD 4R % [A)E L 72,

(3) PGILyZ#fdlik, HMBACAMPOMKERALT, PBXEXIRLESD
Ca2+TE %30 L7245, MICATPIC X ACa2tBHR 242 L7z TOEMR,
PGLSE A BUEIT & 2 IR IO eI 02 HtEE RET 2O TH

%o
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ShTwiwn,

H2RITB VT, PGE I & 2 ZARRITIC & 0 BUR/E AT E B85, 5
HEDPGE, L RERKMBIRB L 2B S LW oh ) | TORELPGE &5
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(B{LARSARALEE I & 1 B[BH|PGE, £ RBUHDRE L HEEREDRIAL)

AL I WM % PGE, THIBT B & % 2 \CcAMPE EAEL . T DAl A 100 F
CAMPIEE D HAIE, 1 DWICEALE B AVBOZELE L L b LDV

RIVIZRY . PGE,BSTEAET S b B H S FAMPEA L 2\ VHhWY 5 Al
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o

FaDPGE, (A 5 LELE Z 5 (K18).

Specific [3H] PGE , binding
(fmol/mg protein)
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Fig. 19. Time-course of [3H]PGE; binding to and dissociation
from membrane fractions.

i3HIPGE1 (5 nM) with or without (@) excess unlabeled PGE; was added 1o
membrane fractions and incubated at 37 °C. 10, 60, or 120 min after the

—
(=]

cAMP (pmol/10° cells)
N
o

0 ® : : addition of [3H]PGE1. unlabeled PGE,; (5 pM), with (a) or without (&)
0 20 40 60 100 uM GTPyS, was added, followed by further incubation, All values were
Incubation time (min) corrected for the nonspecific binding and are expressed as the mean for triplicate

= experiments with variability at < 3% of the mean.
Figure 18. Time course of PGE;-induced cAMP accumulation in

mastocytoma cells.
Mastocytoma cells (2 x 109 cells) were incubated at 37 °C for indicated time in

the presence of 5.5 uM PGE; and cAMP accumulated were measured as
(BHIPGE —ZBH S RN EMAER & £ D1EHE)

described in the text.
KAz, AL MR & BHIPGE; % | 37 °CT6054 A » FaR—a ¥
F19IZ/RT & 5 12, 37 °Cie B 3 LI O PGEX H 4 D [PHIPGE,; L7z, B & 5 % % BHIPGE £ B 6%, 6%V F =T
AT, BRIt AL, 2E I, 105, 605, 1205 OF i TIHAZMR D AT b L. Ultrogel AcAM4 7 VIR A S Ao 0= b 7574 — 12X W HE L 72
PGE, % ¥k L T, R4+ 5 PHIPGE, D % <5 &, 1045 D B4 12 1390% LA (%20), #D#ER, [PHIPGE; O BEHEME 2. P5SIGTPYS O SIGMEL £ I
LOREERER S N, 605 F 72131200 TR0V ES LTI TH Wil s 5, 55200 kDall Lol s> & . 67 kDad sy fF I — A —TH b
7zs PGE |2/ TGTPYS % M ¥ % &, [PHIPGE,Off 8+ % ik (dH§ AL 7 BSAL ) b RRANCHEMSNAM S, BLUb - L FMICHEH SN
5. 605 1205 THI X 72354 Tid. 50% 7% H60% A ¥R IRIEICH - 720 B C iz, CORBEOMSIR, RERCEEALTVRZVWERED



BHIPGE, CTh s L £x b b, F/1BSALY D R RF I E N D WL,

Rl aRBIcHoT, & NUUBE OB O BER I, MR DI T B HEACIE A OPGEZ HRIE BER I H T H 1) . WGA-agarosel= BLAI P4 B

Nl 5 (L ey T b o, b 5 o e Sy " = i 1
LD Thol PSIGTPSOFEAERL L b ICHEH SN Z5 4200 kDall I+ % BoaHoTnbI EPb2), DX ITWGA-agaroseHr 7 4 % JH v THi 3

A L7=([21). 2 D5 H, 0.2 MGIeNAcIc & - THH & L5 @5 12 PBHIPGE, ®

BAHEYE &, [PSIGTPS O GTENEED bl
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Fig. 20. Ultrogel AcAd44 column chromatography of digitonin- TaGHQH BRREN
solubilized .P(.;E1 re.cfepturs. ¥ . o Fig. 21. WGA-agarose column chromatography of PGE, receptors.
[®H|PGE, binding activity was solubilized with 6% digitonin (20 mg of The pooled fractions from the Ultrogel AcA44 column chromatography were
protein/ml) as described in the text and was fractionated on a column of Ultrogel applied to a WGA-agarose column cquilibrated with the equilibration buffer . The
AcA44 cquilibrated with the equilibration buffer at the flow rate of 6 ml/h, and column was extensively washed with the buffer and then eluted with 0.2 M
fractions of 2.5 ml cach were collected. The radioactivity of 100 pl of each GlcNAc. Fractions of 4 ml were collected and the radioactivities of 100 pl of each
fraction was counted (@). An aliquot of each fraction was assayed for fraction were counted (@). An aliquot was assayed for [35S]GTPYS binding
35 1 ne ety ~ 1 i — L
[35S]GTPYS binding activity (O) as described in the text. The line (—) activity (O). The line (—) represents the absorbance at 280 nm. A shaded box

represents the absorbance at 280 nm of each fraction. A shaded box denotes
fractions which are pooled and subjected to the next step (Fig. 21).

denotes fractions which are pooled and subjected to the next step (Fig. 22).
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SHICZOEIM g%, BOKYES 7 4 KT & % phenyl-Sepharose CL-4B # Kiz, CNLOMBIC L > THONESHIFET 5. GTPREHEEH

FAIOR MY T T4 L DAL 72(%22), Lubrol-PX® #EQRIIC L Y *[AES % 72%, [14C)5'-p-FSO4BzGuo TRk %17 7% \», SDSPAGEIZ & 1) &
W4T % o /2 £ T A Lubrol-PX 0.8% ? 1L < [3SIGTPYS D& A itk & & DT % K 72(1423), £ O, SHEEW OB L UI# O phenyl-
b IZ. [PHIPGE D BSHGtEA T & L iz, Sepharose CL4B% 5 L 2 0<% + 25 7 4 — O Lubrol-PXD&EH W53, 55F

f60kDaD HEH I Stz THEDKRD S, PGE — PR A K
&, BEE LRI BT T A, KoY b OGTPHE&HHHA L 26

+ 80 T T 4 = T O.B = e
) - + B A REPEATH B T L AURME S 17230,
E.. '—x 1.5 Vo "6
< 60 @10 43 E Jos
<] 2 = l
E 5105 g :
T 40 0o 42 20104 &
3 - Q 94 »
o @ o
X o 67 =
g 20 1 i E 10.2 - "—SORDa
5 g
x
S0 & 0— -0 .
= 20 a0 60 <
Fraction number
e, 2
Fig. 22. Phenyl-Sepharose CL-4B column chromatography of 30>
PGE  receptors. e
The fractions of WGA-agarose column eluted with 0.2 M GlecNAc¢ were pooled ey -
and applied 10 a column of phenyl-Sepharose CL-4B which had been equilibrated 20> == - .-

with the equilibration buffer. The column was extensively washed and PGE;
receptors were eluted from the column with the gradient of 0 to 1.0% Lubrol-PX
in the buffer. The eluate were collected and the radioactivities of 200 pl of each

A B G D

Fig. 23. Affinity-labeling of the GTP-binding protein co-purified
with the [3H|PGE;-bound receptors.

Samples taken at each purification step were affinity-labeled with [4C]5"-p-
FSO,BzGuo as described in the text. The affinity-labeled proteins visualized on
autofluorography of an SDS polyacrylamide gel are shown.

A, solubilized crude membrane; B, Ultrogel AcAd44; C, WGA-agarose;

D, phenyl-Sepharose CL-4B.

fraction were counted (@). An aliquot of cach fraction was assayed for
[35S]GTPYS (©). The line (—) represents the absorbance at 280 nm.
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52 2128 W T H LIS 0 PGE L AR LA 122 v TR L 7236),
[BHIPGE, & %%k % RISMA ¥ ¥ a~x—Y a v §5 &, WERFEIREI
BAT L7ze SR ERIBARESN G, ABAH. RIBHEH. KRiLER. £ 0ibo X
HMBOPGEZHRIC BV THHE E L TV AT, ZOPBHIPGE, &L XA K
L oA, RGO B EOPGE ERMLTHOMELZVH DT, BEH
(RS S UEASEROY—EnE E, BHLED TS (T
bOkFEXLND, EHICGTPSERML TS, RELKGINEF DS
Ckithhol. TOZERBIFOERTRENL, PGLEFHRICHS L
ZZPHIA B 78R oML, GTPSICL o TEHELBES KRR
TREL( LD LDTH S,

N GHR I E AT AR RIIB VT, GTPR 2O FMALHMT %
L. SHEAROEBMMERESHET A LML TV AT, GsH WG T %
FHEoIVEEY 25— VISHALROEE. 7 T=A bIC X ) ZHFERIH K
bk, GsDatr 7=y MGsa)yh b, £ E THE L TV -GDPASERE
LT, f£h 0 IZGTPAKAT 5. GTPH A L :GsaldiGHE{LIREB 2% ) |
SRR GSOBY 7=y P LML T, TT=VEY s T EEEHILT
%, Gs LM L2 amkix, YAy i a8t KE (A LT, %=
B GY H Y FABET 5,

GTPS%2MZA TH , L) # ¥ Faa LTy 2HLIEH ML OPGES
FAEORER, BHOEHE—Gs—7 7= VY7 7—EROMEER D
ACHBUS N RWIOT, 77V 27— ELGEHETE 2 0IRER
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HrEELLND, Ht-> T, PGE M T X 2 HEALIETHIIL OcAMPREA I B
B BIEEIREAOBIT £ . PGEXHARNPGE, &L DL ELFESIRBICBIT T
ATl BELBRMYFHLLEXLND,

LT ATHEIFIZB T, PGE A PGLTFHRIC b e Bih v BUAIPEEX A L
TVBRREZHTWE Y, H5L 01077 MUTIZBWT I, PGLyHFH~D
A RIS P28 BV THY . BHIPGE D ZH sMOFER 1B W T3,
2L A EPGEZARICERMICEAFLTWREEZLN S,

[BHIPGE, £ PGES %k £ AR OMBAR I BV T, ToXFROEH
LM R UT 2D FHP 0 s, W20 MAGONE, %
FXNVEBA T A2 O VST 7 14— & BT, PHIPGE D BUHE 1
2. 200kDalk Lo @oFRICHER SR TE ), BZ L (PGEXHHIE, £
PO BEAEBED L OREHRE L THET AT L HEE SNz WGA-
agarose 1 7 A WA T BRI, WHEALTWAILERLTE N, H1
EQEBRTERREHI1T, ThE ToOWE LT 56062, Phenyl-Sepharose
CL4B # 7 A~OW A2, CORAUIPBAUEHHTHS I LE/RLTY
o WMARLWPZ BT, A A ¥ VEFRHTEVERI T & % Lubrol-PX 0 2 S 4 A
L BEEIDS 2 £ SN TH o 7245, WkMEDLubrol-PX Tt L Tl &
N edb, TORFROBAMIEH O EFTFHEND,

®H I L0 T T 4—0PBHPGE D BUHEYED ¥ — & OEFFICid v
Fhb . PSIGTPYSEA Ml s e, &0 L BPGEZEHD, 5
POGTPREAHHIA L OREKRE LT ET A LR RRT 25D THS,
[14C]5'-p-FSO,BzGuo % [ v» 72 A MEEER IR S & 9 . 60 kDa GTPHE BTG TE
AHOHAR L RA LT A I RE S Lz, GTPRIAEBH L LT,
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Gs. Gi%t EDHB TN B & £40-50 kKDaDGHEE R, rasIE % £ D5 T
%%20-30kDa®, VH W L5 THGH HSOA H 5. Gs, Gild A LIEMHIE (<
ST LTSI, F /-, EVEY FBLIUTy MIFL D, HF R
100 kDa$ & U74 kDaO GTPH I H AL 202 o TH 8284 Z%u s i
DCTPHAERHAEI ML T ETVw S, LA L, 60 kDaD5 T ROGTPE &
FHHOBEIR %L, CHEHBOCTPHEEHRAHUTHS LIS,

BLE, #2iicB wTid, BURAIREBCBIT T 5B ICR e hd EEX L
N5, PGEXHR L PHIPGE\ DR ELKAIRBLRVWAZL, TORSWHE %
fIedZeicsh, RERRAEL L TONEO—BMEe Moo L. BrkE
RABIC BV TPGER AL, MBLOS FROGTPH G HHE L6 TAHI &
R HERE 2.

wAF =

fa =

2R BT, LI ML O PGESE AR RIS 3 2 LIS VR |-

BL T,

(1) FEALIEHGHINE I PGE, % /5 £ €2 & . M PcAMPE I 1557 LUK 1= A
t&%ﬁ,TCK%&@bdwﬂwé\Mﬁ@%ﬁﬁﬂwMéﬂto

() £ET, MIEBINS L PHIPGE 24 ¥ % aR— } LI ARG H~2
£, #ERFIC, PGE\LGTPYSTHMBEL v, REICHAL 1 [HIPGE,
FEERA AL 72,

(3) T DLIERPGE| — REMAE R E6R V¥ b= v el b L. Mian
742083 F7F 74— (Ultrogel AcA44, WGA-agarose, phenyl-Sepharose
CL-4B) {2 & 1) fB2Hh %L L

(4) 1560/ W5 (3 (BSIGTPYS D FEBIEMAD 1) . [14C]5'-p-FSO,B2zGuo

CEhEEREsns, T8 160 kDad) ¥ B = GTPE S H BV AR = fuze,

SHL DD S PCEZHR IS L 2R 2 BT+ 2 1 v AHO B
LR OGTPHIAMEIH LA T L s Lz,
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(1) EH& S URE
EERICH 2B 6 & CREOIEALR, Koilih) TH b,
(%)
BDF,; ¥ 7 X WK KRG Y
7 % I HUER P O RE R A g R LA
P32 T4 2 =]
[3BH]4 @7 g A k (14.1 Ci/mmol)
Cyclic AMP [125]] assay system
[*H]Inositol (80-120 Ci/mmol)
UL L. Amersham Corp.

[5.6,8,11,12,14,15-3H]PGE, (185 Ci/mmol)
[5,6-3H]PGE; (60 Ci/mmol)
[35S]GTPYS (65 Ci/mmol)
5'-p-[guanosine-'4C]fluorosulfonylbenzoylguanosine (534.2 mCi/mmol)
([14C]5"-p-FSO,B2zGuo)
Methylated 14C-labeled molecular weight markers (2-20 uCi/mg protein)
([Methyl-14C] methylated-phosphorylase B, bovine serum albumin,

ovalbumin, carbonic anhydrase)

L) 1=, Du Pont-New England Nuclear (NEN)

APNICS & UT[15-3H]APNIC (15 Ci/mmol)i, ZNEFHEE] -,
HIARIERME L, KRG LIcL Ak, F 72150 Dstereoisomer®
S, PHER ML iTebnl,
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(3R, 1)
fa7ax b Amersham Corp.
PGE,;, PGE,. PGD,. PGF,y. PGlymethyl ester, # V734 A 1) &

79 a2 VISR

GTP, dGTP, TTP Y
GDP. GMP, digitonin A ZE
dGDP. ¢GMP. GppNHp Sigma
GTPYS, GDPBS. ATP. AppNHp. ATPyS Boehringer Mannheim
ADP Kohjin
Fura-2/AM =
1 H %52 (PT). GleNAc, WGA-agarose HAL T3
Thrombin R HH B 2
Ultrogel AcA44 LKB

Phenyl-Sepharose CL-4B, 45 -t ¥—# —% > I Phamacia
SDS-IEARAEY 72 ) MT 2 F4 IV (4—20%) TEFCO

Prestained molecular weight marker Bio-Rad
EN3HANCE Du Pont-NEN
INTIN (MRS v FL—vavhoTn) TR
GFICHZAT74 VY — Whatman
~hOENVO—RT L NVT— Schleicher & Schuell

T OO REG, WH O ETAFIREZEARMEmE MV,

(2) #E{CAREHEAD O M

< v A 4 AL I 6 I B (mastocytoma P-815) . Potter f# -t (National Cancer
Institute, NIH) & {2t L 7: $ @ %, BDF,~ 7 A 0 EN THACHERF L T
i L7z o P-81580f % BDF, ¥ 7 A (22 X 10048 % f (i (< RREZEST L. 7H
BATHE R L 2= B (F93 X 1084B) % JELRE & D I L, JK¥ L -PBS T 2[5
L CEBICH /2o

B o G . Coulterth B oo EGaH R (e 7 vz ® v 7z,

-5]-



@) AMCEEEmEROBEES S L RV ERES QRN

TRTOBVELZ KRG T TIT R 2 120

P-815%0 i % 10 mM Tris-HCl, pH 7.4, 1 mM EDTA, 10 mM MgCl,, 1| mM
dithiothreitol, 0.1 mM PMSF# X 1520 pM indomethacin & 1 7% % buffer | el 1
A51 X 108 cells/mli= % % & 5 1288 & L . Ultrasonicator (Branson Sonic Power
Co.) &V CHBEBMMREIT R > 72 BOoNMAEIF— F 21,000 Xg
CI5M AL . #O Lili% % 51226,000 XgT3055 Mgt L 7o 78 b %= HLER
Wi4> £ L. 10 mM potassium phosphate, pH 6.0, 1 mM EDTA$ & UF10 mM MgCl,
%4 trbuffer (buffer A)IZHER L THIV 72,

F 7= I O W 40 o M 3 L HLISE 45 % 45%(wiv) EBE % & T 20 mM
Tris-HCl {28685 L. & O 14T 36%(w/v) JiEHE % 6120 mM Tris-HCI % ki L
66,000 X g T605 M0 L T & A2 R % £ 0, 20 mM Tris-HCI Ty L 72
W53 % BB 45 & L. buffer AIZ#RE L THIV 72,

(4) 7 % M/RO R ARE 5 OIER4SS

7 & ¥ % 200 X g T155 ML L7z Bl %, 1,000 XgT1750 0T % 2
Ve BnlEk D & L TR %2 1 3 L 22 KRiZIi/b R %5 mM Tris-HCL, pH 7.4,
5 mM EGTA. 1 mM benzamidine HCl, 0.43 mM PMSFIZ #88 L /2%, BT EK
Wk f7 %o 720 186 74 E T4 — b2 27%(wiv) S o TR L.
66,000 X g T605 M MLl L 228, Filio #isr% & hkd L, U FoEECH
Valzo

(5) BHIM B 70X k., [BHIPGE; # & U [BHIPGE fa & &N RIE

100 wl Obuffer AH1 T, LALLM 53200 pg) % 20 nM [PH] A 0 7
O A }(29nCi). 5nM [PHIPGE, (93 nCi) 7z (25 nM [*H]PGE; (30 nCi) £37°C,
605 M4 ¥ * ax— k L7:#%. k7% L7zbuffer AZ2 ml& Nz THRUSE 41 L .
T CIRGFIC HI AT ANy — ZRHVWTHEIEB L 7. & 6 (CbufferAT 7 4
WE— ARG, 74y —OREHERE 2 U T/ VSml EHW T, #
By vFL—avaors—ctNflEL, ThEREaRE L. ¥

— 52—

REF AR, FEBUSHIZ1,000 R OFEMRNO S/ O 7O X b, PGEy 7=
@PGE, ZMA A L DVMEL 7z, FAHROEAGER. BESRILHF
PRI GREELIIVTRD .,

(6) [PHIAPNIC & EMHDBIE

100 pl® buffer AH T, # 1L ME 58 KA @ B 2 BB @i 43 (200 pg)% 13 nM
[PHJAPNIC (20 nCi) £30 C. 607 ] £ » ¥ 2 X— b} L%, LT LG L[
BROBEC L OPE Lice RELBICOEIEB LU 7 4 V¥ — DRI,
MgCl, % B\ Zzbuffer A% v 72,

(7) Z77FZIVEED 77— tHEMDRIE

S50 065 NN o0 M B 43 (#4920 pg) F 72 3R TR Wi 43 (#92 pg) % . 50 mM
Hepes-NaOH, pH 8.0, 1 mM EDTA, 10mM MgCl,, 1 mM dithiothreitol, 1 mM
IBMX, 1 mM ATP, 2 mM creatine phosphate, 2 pg creatine phosphate kinase
(0.43 units) B LUGTP £PG % & 1100 pul Obuffer T , 37°C, 10504 & 2
AN— b L7:%%. 100 pl ?10% trichloroacetic acid% M 2 THRIG 21 L 7. K i
AR T2 > 12 1,000 XgTI00 ML LT EISZ E Y, KEfafl &
4 7z diethyl etherlZ & Y richloroacetic acid% filtb R L 2z o2 ERP O
CcAMP it % Amersham @ cyclic AMP [125]1] assay system % I v» THllE L 7=,

(8) FIMFMEARM TR

Ha AL NE il A0l & 72 4 il /AR o J5 T I 43 (200 pg) % buffer AH T 13 nM
[3H]JAPNIC (20 nCi) £ 30 °C, 6074 > ¥ 2 ~<— b L7z, 300,000 XgT
1553 M) 800 L 72 Y0 % 13 Ufbuffer AR L . 12254 nm @ 448 % UV lamp
(Vilber Lourmat model VL-6C, Cedex, France) % V> T2 cm® Hi 42 & B4 L 72
T O, 1 U300,000 XgT 1557 B0 L 7-PL B % . SDS sample buffer = # #
L. 4-20% & 2JRESDS-PAGE* 1T 2 o 7=, EAKE) L 28, # )% Lasky
CORBINE N ZNAQ T T T4 —%fTholce THDODEF NV EKTION
[d] . dimethyl sulfoxide (DMSO) #H* T 154> 2@l #& & 9 L . 2K I 20%(w/v)

-85~



2,5-diphenyl-oxazole (in DMSQ) H1T 155, & 5K T305 200l & 5 L 7:7%.
WEfR &4, -80°CTX#M7 4 VAKHSHERBES ¢ /-, T2, BEREABZO
W %3 mmD 8] > T, Protosol % I 2. TS0°C, 10§ A ¥ FaxX—p LA
%, TOBIHENEZRIKY Y FL—Tarvhy v s —FHwTHlEL 7.

(9) ALB{EREESICHEES LARBHIr O 70X bOREMICH T 5GTPYSOEH
(CBT 32X
FACIBHHIBBE S (BHI A 0 70 A F 285G S €72, buffer ATEERL . 20
mM CHAPS # £ Uf20% glycerol % T Erbuffer AT A #4k L . 400,000 X gT204"
chromatography column (1 X 30 ¢cm) (Pharmacia) (= & 1 . #:40.25 ml/min® 10 mM
CHAPS % & {rbuffer AT/ M L 7z, @i FiicEH S Nl 2 ED, €0
-BBAC (2500 uM GTPYS Z i ML T, 30°C, 1004 ¥ F 2= b L 72s X
(ZNegishi & O i gE8DIZHE v, WELHIZ OPHIA 0 702 MG R L% L
2o T b H . EAL WS 200 pul 240 pl? 20 mg/ml rabbit y-globulin $ & UF
200 W 30% (w/v) polyethylene glycol 6,000% % trbuffer Ax M A TR AL . K
W10 MBS, GRICHZ A7 4V E — %MV TRG|IHEB L. 8% (wi)
polyethylene glycol 6,000% & rbuffer AT 7 4 V& — %50k L, 74 V¥ —
LRI E BE L 72,

(10) #BEIACa2+REDRIE

#l )i, % HEPES-buffered saline (15 mM HEPES-NaOH, pH 7.4, 140 mM NaCl,
4.7mM KCl, 2.2mM CaCly, 1.2mM MgCly, 1.2mM KH,PO4, 11 mM glucose)
T1 X 108 cellsmlic 25 & H (& L, 3 uM fura-2/AM £ 37 °C, 30 774 >~
F a~X— b L 7. 05% BSA% 7 & HEPES-buffered saline® 2] £ i L
HEPES-buffered salinet= 2 X 108 cells/mlic% A & ) (2#&H L. $HEAR2Z PV
7 4 b A—4% —(Jasco, CAF-100)% T, [ih ¥ & 340 nm 3 & U380 nm.
WA ES10 nm = & 0 Jll5E L 7:88),
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(11) [BHIIP; EEREORE

ML %1 X 107 cells/mlic % % & 9 (2% L. 2 uCi/ml® [3Hlinositol &£37°C.
2HEM A ¥ 2~ — b LTI %2 B0k L 727, HEPES-buffered saline T3 [a] g+
L. 10 mM LiCl % & HEPES-buffered salinef! T37 °C, 107 H 7V A4 ¥ 2~
— MR, REL ML THE % PG L 725 Trichloroacetic acid % ¥ L T K&
2k L. [PH]IP3%#Bio-Rad AG-1X82 U< b5 74 — %2 W THEL,
DG % 5 L 7:89),

(12) #EIACAMPE DHIE

FAACNE G X 100 cells) 0.5 mM IBMX 35 & UFPG # 6 E:PBS 0.5 mlP T,
37°CIE BT EREHE L, 0.5 ml?10% trichloroacetic acid% i 2 T it %
b Lz BUF. (M EFESD Fik%x v TAMPOER ¥ 1T% - 72,

(13) [BHIPGE, B2 NalE{L

#8411 D i A0 e ATLISE 0] 43~ % buffer B (25 mM Tris-malate, pH 5.5, 2 mM EDTA)
IC40mg/mlic %2 4 & 5 (2 #8&) L. 20nM [BHIPGE, & 37°C, 18§l £ > F 2
=k L7z, 100,000 XgTO05 800 L 720 LBk % 6% digitonin % & ¢ buffer B
CHREI L, 4°C, 1A ¥ F 2 x— F LCTHliMk L 72%, 100,000 Xg. 904
D BT & ) EAL LIS 2

(14) FIB{E[PHIPGE | #£8RBFHESHEOMN

ESE(13)? ] iE i % equilibration buffer (25 mM Tris-malate, pH 5.5, 2mM
EDTA, 100 mM NaCl, 0.02% digitonin) T Ffif{k L 7z Ultrogel AcA44 # F A
(2.9 cm, inner diameter, X 84 cm, 550ml) & & Y53 L 7. [PHIPGE #8%%
WAt 1V % & 0 W45 % 4% | equilibration buffer CF- ik L 72 WGA-agarose 71
7 A(1.5 cm, inner diameter, X5.5 cm, 10 ml) (ZW A5 S/ H T AR TG L
721, 0.2M GleNAc%* & Erequilibration bufferi= & 1 | [3H|PGE, A5 7k 4
HEZHM L 2. KICZ O W4 % phenyl-Sepharose CL-4B# 7 A4 (0.9 cm,
innerdiameter, X 3.1 cm, 2.0 ml) {ZWAT & 4, equilibration buffer CHEH L 721,
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Lubrol-PX 0 2*5 1.0%D AR & bl L7z,

(15) [35S]GTPYS D& EMDRITE

FEiR()DEZEH FA 20 M5 74— DHEBO—8% E D, 50nM
[35S]GTPYS (0.1 uCi)% & . 20mM Tris-HCI, pH 8.0, 100mM NaCl, 25 mM
MgCly, 1 mM EDTA 3 & UF 0.5 mM B-mercaptoethanol P C37°C, 1A > % =
N— b L. PSIGTPSO#ERENE*=toxr0 -2 74 V&7 — LTl
Sl LU CHiM L, TOBSHEN YR Y FL—Yavavry—EHw
THE L 7290,

(16) [14C]5'-p-FSO,BzGuo I & 2 $RFNMERREROD)

E G2 (14)? % 1] 53 % 62 uM [14C)5'-p-FSO,BzGuo (1 pCi)% & ¢ . 75 mM
Tris-HCI, pH 7.5, 12.5mM MgCl,, 1.5mM EDTAHIT, 15°C, 3054 > a
AN— k L7:%, SDS sample buffer# il 2 Tt % # 1k L 72, 10%% SDS PAGE
D 4IVICEN3HANCEX LB L T, Z VA QS T 74 —%4Th o7,

(17) BTl
dHE R E. Lowryi£928 X UFBradfordE9IZ & Wir v, FIMiE 7NV 7
IVERHEERA L LTHV,

(18) SDSKUT 7 YINT I FHIVER%E)(SDS PAGE)E 3 FR~Y—H—

SDS PAGE(ZLaemmli® FEINIZ L D, 10%#H )V 72V T7I FX VTG
4—=20%DWERAEAE) T2 INT I FXF VeI o BFRET—H
—{d, Pharmacia® 7~ — A1 — F » b, Bio-Rad?® Prestained molecular weight
marker & % VW (EINEND MCEERED e~ — A — 2 Hw /2,
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AMRICEELE LT, #IGEBY 208 L MWL B by L7,
HAEKIFIAH, W JE R A CHECER - LE T,

o NREZHUEZT & £ Lo, REBRFEZR. 4 T Bh¥dE.
M F BT BAZE C PEEMGN AR IRZE AT . IR A 1t
RN PR, BTRE O BRI (ML £ 4,

AMEOBITE B WT, ARLZHHEETEE LA, KBS/ 4H4 2
v AWFZER, OFiE B WS, F 22 EBIMEERIEE oA R EITE 1
LA HLBAFEEE, MK BG83, R FlEmdst >y o —,
SR IEW BhEEE, BFERER. AU WA R ORBRL T T,

ELITANIZED B EB AT E $ L s, 3K T 4. 8 B EL

BRI M-k, oI HERDN £ CEL ML L EWE T,
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