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Four prostaglandin E (EP) receptor subtypes have been identified and cloned, designated as EP1, EP2, EP3 and
EP4. These EP receptors are members of the G—protein coupled receptor family. EP3 receptor signals are primarily in-
volved in inhibition of adenylyl cyclase via Gi activation, while EP2 and EP4 receptor signals cause a stimulation of
adenylyl cyclase via Gs activation. Immune cells, such as mast cells, express multiple EP subtypes on their cell mem-
branes, but few studies have been conducted to understand exactly what signals the main flow for the multiple subtypes
expressing immune cells. We previously demonstrated that activation of Gi-coupled EP3 receptor exhibited a coopera-
tive effect on cAMP synthesis induced by Gs-coupled EP2 receptor in COS-7 cells. Here we report that a selective EP4
agonist—induced adenylyl cyclase activity was augmented by simultaneous addition of a selective EP3 agonist in
mastocytoma P—-815 cells, which express mRNAs for both EP3 and EP4 subtypes. The augmentation in cAMP synthesis
was found to be pertussis toxin—sensitive. P=815 cells are demonstrated to bind to Pronectin-F, a proteolytic fragment of
fibronectin, in adhesion protein of the extracellular matrix, by addition of PGE,, which is mediated by PKA. The bind-
ing of P—815 cells to Pronectin-F mediated by EP4 receptor was augmented by the EP3 receptor. These findings indicate
that two subtypes of PGE, receptors, EP3 and EP4, cooperatively activate the cAMP-mediated adhesion event through
induction of fibronectin ligand elicited by PGE, in P-815 cells. Furthermore, the PGE,-induced adhesion response may

contribute to the mast cell recruitment function on extracellular matrix during inflammation.
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Fig. 1. EP3 Receptor—induced Augmentation of EP2-stimulated cAMP Formation in EP2 and EP3 Receptor—expressing COS-7

Cells

A and B: COS-7 cells were transiently co-transfected with plasmid DNA encoding EP2 and EP3f receptor. After cells were pretreated with the indicated con-
centration of BAPTA-AM (A) or W7 (B), they were stimulated with EP2—agonist butaprost in the absence (opened column) or presence (filled column) of EP3—
agonist sulprostone, and then the cAMP formation was determined. Values are shown as the means =S.E. for triplicate experiments. C: schematic illustration of the
mechanism of EP3 receptor-induced Ca2*-dependent augmentation of cAMP synthesis. The mouse EP3 receptors stimulate an increase in intracellular Ca2* levels
in PT-insensitive manner, and promote Gs-activated adenylyl cyclase (AC) through the Ca2*-calmodulin pathway.
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Fig. 2. Induction of Adherent Activity in Mastocytoma P—815 Cells by the Cooperation of Two PGE, Receptor Subtypes, EP3 and
EP4
A: P-815 cells were stimulated with PGE,, EP3-agonist sulprostone, EP4-agonist ONO-AE1-329, or both sulprostone and ONO-AE1-329, and then the
cAMP formation (opened column) and the percentage of RGD-dependent cell adhesion (filled column) were determined. Values are shown as the means+S.E. for
triplicate experiments. *: p<{0.01 versus stimulation with ONO-AE1-329 alone. B: schematic illustration of induction of adherent activity in P-815 cells by the
cooperation of two PGE, receptor subtypes, EP3 and EP4. The mouse EP3 receptors activate the Gi protein, and promote EP4-activated adenylyl cyclase (AC) in
Gi-dependent manner. Thus, EP3 leads to the acceleration of RGD-dependent adhesion mediated by PKA activation.
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T4 >FF—t A (PKA) OHEAITHS H-89 T
BEEENHEIN/ZZE XD, PCGE, fliHICL 5
BEET cAMP FEA D EFITHES PKA OfEMHAL 2
ML TNB T EARBI Nz P-815SMlfgIcBNT,
PGE, #3112 & % cAMP O #£1Z, EP3 & EP4 O
HHENIERICE S ZENHONEINLZD, T
A TOARTFANOEED, YT 5 THOMFE
NRITEDDMITDODNWTHRE L=, EP3 & EP4 O
T & D cAMP PEA A, EP4 BB D5 H D
KISETHZDITHLT, 70 70%7F o~
DEEEEDREEIC, EP3 & EP4 OHHLHIHIZ LD,
EP4 BRI O 5 & D8 1.5 5 & 72> 7= (Fig.
2A). NSO ORER, FERE ik P-815
M2 B W T, EP3 13 EP4 @ cAMP FEAIZH LAH
FAITIEMA T 5 Z & T, PKA OiEMELZHE®RL,
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HEE AMRORTITHED, KIEBERDH
B - HEEZ O XU RER AR ERR, B
JENNZTRAHER - Tl B EEL TR AR
Fhi g mP A IR R - RE FHLICRERS
AMEZERLEIT. 51T, KIBERBETEE S HH

Nz JAE UK FERER S AT E ARG
HIEE DB OBBRI AITOLE DE#H WAL £T.
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