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Abstract

2-Arachidonoylglycerol is oxygenated by cyclooxygenase-2 to form prostaglandin glyceryl esters.
Previous work in this laboratory has suggested that PGE»-G activates a novel G protein-coupled
receptor in a murine macrophage-like cell line, RAW 264.7. To probe the structural determinants
for the putative receptor in RAW 264.7 cells, a panel of 10 analogs was tested for their ability to
increase intracellular calcium. These analogs included PGE,- and PGF,,— ethanolamide, 4 PGE,
glyceryl ester analogs, and 4 PGF,,, glyceryl ester analogs. The glyceryl ester analogs differed in
the positioning of the hydroxyl groups in the glycerol moiety and the type of linker (ester, amide,
or thioester) of the prostaglandin to the glycerol moiety. Compounds were also evaluated in a
human non-small cell lung cancer cell line (H1819). The glycerol moiety was required for the
calcium response. All glyceryl ester analogs but not ethanolamides caused a concentration-
dependent increase in calcium levels in both RAW 264.7 and H1819 cells. An amide or ester
linkage was preferable to a thioester linkage. The ECsgq values did not significantly change when
the positioning of the hydroxyls was varied. This calcium response induced by the glyceryl ester
analogs appears to be independent of the putative hydrolysis products, PGE, and PGF,,, and
appears to represent a novel signaling pathway.
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Introduction

Prostaglandin endoperoxide H synthase, or cyclooxygenase (COX), metabolizes arachidonic
acid to prostaglandin (PG) H,. PGHj5 is converted to PGE,, PGD5, PGF,,, PGl and
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thromboxane (Tx) A, by a series of isomerases and a reductase. There are two isoforms of
COX, COX-1 and COX-2. The endocannabinoids, 2-arachidonoylglycerol (2-AG) and
arachidonoylethanolamide (AEA, anandamide) are selectively metabolized by COX-2 to
form prostaglandin-glyceryl ester (PGH,-G) and -ethanolamide (PGH,-EA) derivatives,
respectively 1-3. Subsequent metabolism of PGH,-G and PGH,-EA produces the glyceryl
ester and ethanolamide derivatives of PGE,, PGD5, PGF,,, and PGl,.

Relatively little is known about the biological functions of the glyceryl ester and
ethanolamide derivatives of prostaglandins although currently available information
suggests potentially important roles for some of the products 4. Products of metabolism of 2-
AG by COX-2 and prostacyclin synthase were shown to be important for activation of
PPARGS pathway and attenuation of prothrombotic tissue factor gene expression. The
available data suggested that the glyceryl ester of PGI, could be mediating these effects °.
An analog of PGF,,-EA (prostamide Fo,,) has been shown to cause contraction of cat iris
and also reduce intraocular pressure in humans, dogs, and primates 8. PGE,-EA repressed
expression of interleukin-12 subunit p40 in RAW 264.7 cells and microglial cells 7. PGE,-G
has been found endogenously in rat hind paws treated with carrageenan to induce
inflammation 8. At low concentrations, PGE,»-G treatment increased NF«B activity but
decreased activity at higher concentrations of PGE»-G. PGE»-G induces a concentration-
dependent increase in the frequency of miniature inhibitory postsynaptic currents

(mIPSCs) 9, potentiates excitatory glutamatergic synaptic transmission and produces
neurotoxicity via a non-cannabinoid receptor 10, and enhances long-term potentiation 11.
These events are mediated independently of endocannabinoid and prostanoid receptors.
PGE,-G and PGE,-serinol amide (PGE-SA) stimulate calcium mobilization in RAW 264.7
cells in a concentration-dependent manner, increase inositol 1,4,5-triphosphate (IP3) levels
approximately twofold, activate protein kinase C (PKC) ~twentyfold, and stimulate
phosphorylation of extracellular signal regulated kinases (ERK) 1 and 2 12.

The characteristics of the effects mediated by prostaglandin glyceryl esters or ethanolamides
suggest that they activate G protein-coupled receptor(s) (GPCR). The only known receptor
for prostaglandin glyceryl esters or ethanolamides is the receptor for the PGF;,,
ethanolamide analog bimatoprost 3. Bimatoprost has been shown to activate a
heterodimeric G protein-coupled receptor consisting of wild type prostaglandin Fy,, receptor
and a splice variant that lacks the intracellular carboxyl terminus (alt-FP). Other
prostaglandin glyceryl esters or ethanolamides have little or no affinity for known
prostanoid receptors and are most likely signaling through orphan G protein-coupled
receptor(s) or unknown heterodimeric receptor complexes. The dependence of the signaling
responses on the structures of the glyceryl esters or ethanolamide agonists is not known. We
report here the response of RAW?264.7 cells and a human non-small cell lung cancer cell
line (H1819) to a series of five PGE, and five PGF,, glyceryl ester or ethanolamide analogs.
The results reinforce the concept that PGE,-G and PGF,,-G stimulate Ca?* mobilization
through non-prostaglandin receptors.

Materials and Methods

Materials

PTD15, PTD18, PTD33, PDA44, and PTD53 were synthesized and checked for purity by
HPLC and LC/MS/MS analysis and found to be >92% pure. PGE,-G, PGE; serinol amide,
PGE; ethanolamide, PGF,,-G, and PGF,, ethanolamide were from Cayman Chemical, Ann
Arbor, MI, USA.
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H1819 cells were maintained as an adherent culture in RPMI (Gibco) with 5% FBS (Atlas).
RAW 264.7 cells were maintained in DMEM (Gibco) with 10% heat-inactivated FBS. Cells
were cultured at 37°C and 5% CO,. Both cell lines were typically used until passage 15 or
16 and then discarded.

Screening for calcium mobilization using the Flexstation Il

Results

RAW 264.7 cells or H1819 cells were seeded in 96 well plates (Corning) 24-48 hours prior
to the calcium mobilization assay. Cell confluency was typically 60-70% on day of assay.
The FLIPR Calcium 3 Assay Kit (Molecular Devices) was used to measure calcium
mobilization. Calcium 3 reagent was dissolved in equal parts Hanks buffered salt solution
(HBSS) (Gibco) and modified Tyrode's solution (10 mM HEPES, pH 7.4, 2 mM CaCls, 10
mM glucose, 150 mM NaCl, 6 mM KCI, and 1 mM MgCl,) with 2.5 mM probenicid
(Sigma) and 20 mM HEPES, pH 7.4. Growth medium was removed from the cells in the 96
well plate and replaced with Calcium 3 reagent solution. Cells were allowed to load for 60—
70 min. before starting the assay on the FlexStation 1l (Molecular Devices). To prepare the
compound plate, 10 pl of each stock compound in DMSO was added to 190 pl HBSS per
well in a non-binding surface 96 well plate (Corning). The Flexstation Il transferred 50 pl of
compound to the 200 ul of Calcium 3 reagent solution in the cell plate, and the final
compound concentration ranged from 0.1 pM to 1 uM. Quantitation of calcium release over
time was determined by the SoftMax Pro software that powers the FlexStation. Fold
response was calculated by dividing the maximum - minimum fluorescence value for each
ligand concentration by the maximum - minimum fluorescence for DMSO vehicle. ECgg
values were calculated in GraphPad Prism by plotting the fold responses for increasing
ligand concentrations and using the sigmoidal dose-response analysis.

The mouse macrophage-like cell line, RAW 264.7, mobilizes Ca%* in response to PGE,-G.
We recently discovered that the human non-small cell lung cancer cell line, H1819, also
mobilizes Ca2* when treated with PGE,-G. H1819 cells were treated with PGE,-G and
PGE,-SA, and calcium release was measured on the FlexStation Il instrument as described
in "Materials and Methods.” H1819 cells displayed a concentration-dependent calcium
mobilization upon treatment with PGE»-G (Fig. 1A and 1B), in an analogous fashion to
RAW 264.7 cells. PGE,-SA caused a similar calcium effect in H1819 cells (Fig. 2A and
2B). PGE,-SA differs from PGE,-G by having an amide versus an ester linkage from the
prostaglandin to the glycerol moiety. The maximum calcium response for PGE,-G and
PGE,-SA in H1819 cells typically occurred at 100 pM - 1 nM. Above this concentration, the
amplitude of the Ca2* response decreased. These results suggest that PGE»-G and PGE»-SA
are activating a receptor in H1819 cells that is likely the human homolog of the putative
PGE,-G receptor in RAW 264.7 cells. The structural determinants of this putative receptor
in RAW 264.7 cells and H1819 cells were investigated by testing a panel of ten analogs of
PGE; or PGFy, glyceryl esters or ethanolamides for calcium mobilization.

Calcium mobilization by the PGE, analogs in H1819 cells and RAW 264.7 cells

The five PGE; analogs are PGE»-G, PGE»-SA, PTD33, PTD44, and PGE, ethanolamide
(PGE,-EA) (Fig. 3). Of the glyceryl ester analogs, PTD33 and PTD44 have hydroxyl groups
at positions 2 and 3 of the glycerol moiety, and PGE,-G and PGE»-SA have hydroxyls at
positions 1 and 3. The type of linker between the prostaglandin and glycerol moiety also
differs for these analogs. PGE,-G, PGE,-SA, PTD33, and PTD44 contain an ester, amide,
amide, and thioester linker, respectively.

Prostaglandins Other Lipid Mediat. Author manuscript; available in PMC 2011 November 13.
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The analogs were tested for calcium mobilization in both H1819 and RAW 264.7 cells. A
concentration-dependent calcium response was seen in both cell lines for all PGE, analogs
with the exception of PGE,-EA. When the fold stimulation of fluorescence was plotted for
each ligand concentration, the typical response for the glyceryl ester analogs was a bell-
shaped curve (Fig. 1B and 2B). Each glyceryl ester analog displayed increasing fluorescence
with increasing ligand concentrations until a maximum level of fluorescence was reached,
usually at 2-3-fold over vehicle. Ligand concentrations greater than this were inhibitory
towards the calcium response. The ligand concentrations producing the maximum calcium
response differed for each analog. In H1819 cells, it was 100 pM - 1 nM for PGE»-G, 100
pM for PGE»-SA, 1-10 nM for PTD33, and 1-10 nM for PTD44. In RAW264.7 cells, it was
10 nM for PGE»-G, 1-10 nM for PGE,-SA, 100 pM for PTD33, and 100 pM - 1 nM for
PTD44.

The ECsg value was determined for each ligand. In RAW 264.7 and H1819 cells, the ECsx
values for the PGE glyceryl ester analogs were all less than 10 pM, suggesting that the
glyceryl ester analogs have a high affinity for the putative PGE5-G receptor (Table 1). Since
PGE,-EA did not mobilize calcium, the glycerol moiety appeared to be critical for the
calcium response. The positioning of the hydroxyls in the glycerol moiety was not a
determinant for activation of the putative receptor. PTD33 has hydroxyls at positions 2 and
3; PGE,-SA has hydroxyls at positions 1 and 3. Both contain an amide linker to the glycerol
moiety. There was essentially no difference in ECsgq values for calcium mobilization
between these two analogs. The most dramatic difference was seen with PTD44. The ECgg
value for PTD44 was approximately 16-fold higher than the other analogs. PTD44 has
hydroxyl groups at positions 2 and 3 and contains a thioester linkage between the
prostaglandin and glycerol moiety. Since the thioester linkage is the primary difference
between PTD44 and the other analogs, this appeared to be a negative determinant for
activation of the putative PGE,-G receptor.

There were a few differences in the PGE; glyceryl ester analogs response between RAW
264.7 cells and H1819 cells. For PGE,-G, both cell lines displayed a concentration-
dependent calcium mobilization; however, the response typically peaked at 10 nM in RAW
264.7 cells but peaked at 100 pM - 1 nM for H1819 cells. In addition, the magnitude of the
PGE,-G response was greater in H1819 cells. The fold response seen by PGE,-G varied
from 2.5-6-fold over vehicle in H1819 cells (Table 1) compared to 1.5-3.5-fold over vehicle
in RAW 264.7 cells (Table 1). The maximum response for PTD44 was larger in H1819 cells
(3.5-fold) compared to RAW 264.7 cells (2.5-fold).

Calcium mobilization by the PGF,4 analogs in H1819 cells and RAW 264.7 cells

The five PGF,, analogs are PGF,,-G, PTD18 (PGF5, 2-serinol amide), PTD15, PTD53, and
PGF,, ethanolamide (PGF,,-EA). PTD15 and 53 have hydroxyl groups at positions 2 and 3
of the glycerol moiety as opposed to positions 1 and 3 for PGF,,-G and PTD18. PGF,,-G,
PTD18, PTD15, and PTD53 contain an ester, amide, amide, and thioester linkage,
respectively, between the prostaglandin and glycerol moiety (Fig. 3).

The PGF,,, analogs all elicited a calcium response in both RAW 264.7 and H1819 cells with
the exception of PGF,,-EA. The response for PTD18 in RAW 264.7 and H1819 cells is
shown in Fig. 4 and Fig. 5. The maximum fold response for PGF,, glyceryl ester analogs
was less than that seen for the PGE, glyceryl ester analogs. The calcium response peaked at
2.3-2.5 fold over vehicle versus 3.5-6 fold over vehicle for the PGE, analogs (Table 1).

In H1819 cells, the ECgq values for all of the PGF,,, analogs (PGF,,-G, PTD18, PTD15, and
PTD53) were very similar. Since all displayed calcium mobilization except PGF,,-EA, this
suggested that the defining structural characteristic was a glycerol moiety. There was no
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significant difference when the position of the hydroxyl groups on the glycerol moiety was
varied or with varying linkers between the prostaglandin and glycerol moiety (ester, amide,
or thioester) (Table 1).

In RAW 264.7 cells, the PGF5, glyceryl ester analogs with hydroxyls at positions 2 and 3 of
the glycerol moiety (PTD15 and PTD53) had 8-9-fold lower ECgq values than PTD18,
which has the hydroxyl groups at positions 1 and 3. Varying the type of linker between the
prostaglandin and glycerol moiety (ester, amide, or thioester) did not significantly change
the ECgq for calcium mobilization. The defining structural characteristics of the PGF5,,
analogs for the putative PGE,-G receptor in RAW 264.7 cells was a glycerol moiety with
hydroxyls at positions 2 and 3. There is a slight difference in PGF,, analog specificity
between RAW 264.7 and H1819 cells.

Discussion

PGE,-G has been previously shown to mobilize calcium in a concentration-dependent
manner in RAW 264.7 cells 12. PGE,-G increased IP3 levels, PKC activity, ERK
phosphorylation, and Ca2* mobilization was blocked by an 1P receptor antagonist. These
events suggest that PGE,-G is activating a G protein-coupled receptor. Heterotrimeric G
proteins Gj and Gq are known to activate phospholipase CB (PLC) through their By and a
subunits, respectively, causing a rise in IP3 levels. IP3 is known to mobilize calcium from
intracellular stores and lead to events causing PKC activation and ERK phosphorylation. A
non-small cell lung carcinoma cell line, H1819, was also found to mobilize calcium in
response to PGE,-G in a similar manner as the PGE»-G response in RAW 264.7 cells. These
results suggest that a putative PGE,-G receptor(s) is present in both H1819 and RAW 264.7
cells.

The amount of calcium mobilization seen with the activated PGE,-G receptor varies
depending on the ligand used and also the cell type. Previous investigations in RAW 264.7
cells found a 2-3 fold difference in calcium levels in cells treated with a concentration range
of PGE»-G from 0.1 pM to 10 uM compared to vehicle-treated cells. In H1819 cells, the
calcium response is slightly more robust with a rise in calcium levels of up to 6-fold over
vehicle treatment. Increasing calcium mobilization was seen from 0.1 pM to 100 pM PGE»-
G with a decrease in calcium when concentrations greater than 100 pM were used. Although
the magnitude of the calcium response of the putative PGE,-G receptor does not vary more
than 6-fold over a concentration range of 0.1 pM to 100 pM ligand, there is also precedent in
the literature of calcium responses of this magnitude over a similar scale of ligand
concentration. For example, leukotriene B4 activates two different receptors, BLT1 and
BLT2, but the calcium response induced varies depending on which receptor is present.
With BLT2, a 4-5 fold stimulation in calcium levels is seen with a concentration range of
LTB, of 4 orders of magnitude 1415; however, with BLT1, the calcium response is at least
twice as great as BLT2 over the same concentration range of LTB,. Differences in calcium
signaling can occur from several different sources including cell type, different receptors for
the same ligand, compartmentalization of signaling proteins involved in calcium
mobilization, coupling to G proteins, interaction with regulators of G protein signaling
(RGS) proteins, and modification of calcium release and uptake mechanisms 16, It is not
known whether the putative PGE,-G receptor(s) is the same in RAW 264.7 and H1819 cells,
but the magnitude of response does differ between these two cell lines.

Little is known about the structural determinants required for activation of the putative
PGE,-G receptor. This report investigates the structural determinants required for the
calcium response in RAW 264.7 and H1819 cells by testing a panel of PGE, and PGF5,,
glyceryl ester and ethanolamide derivatives. All of the PGE, and PGF,, glyceryl ester
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analogs elicited a calcium response in both RAW 264.7 and H1819 cells, but the two
ethanolamide derivatives (PGE,-EA and PGF,,-EA) did not. As described previously, an
analog of PGF,,-EA (prostamide F,,) caused contraction of cat iris muscle and reduced
intraocular pressure in humans, dog, and primates 6. This compound activated a
heterodimeric G protein-coupled receptor complex composed of wild type FP and a
truncated splice variant of FP, termed alt-FP 13, Alt-FP lacks the carboxyl terminal
intracellular tail present in wild type FP and requires dimerization to an intact GPCR for
activation of downstream G proteins.

Receptor dimerization has been established as another regulatory mechanism for ligand
recognition, second messenger signaling, and receptor trafficking 17-19. Heterodimerization
of at least 40 GPCR pairs has been described, including prostanoid receptors 17. A
heterodimeric complex of EP; receptor and the p2-adrenergic receptor exists 29, and IP and
TP, receptors have also been shown to dimerize 21. PGE,-G could be activating a single
uncharacterized orphan GPCR or a dimeric GPCR complex as is the case for bimatoprost.
The bimatoprost receptor and the putative PGE,-G receptor are potentially two members of
a group of heterodimeric GPCRs activated by glyceryl ester or ethanolamide derivatives of
prostaglandins. The PGE»-G receptor appears to be distinct from the bimatoprost receptor.
An antagonist of the feline iris contraction elicited by bimatoprost was unable to disrupt
contraction caused by treatment with PGE,-G 22. Prostaglandin glycerol ester and
ethanolamide receptors could potentially represent a new group of heterodimeric GPCR
complexes activated by a new class of signaling compounds. These lipid signaling
compounds arise from oxygenation of endocannabinoids by COX-2. Since COX-2 is
upregulated in inflammation and cancer, the prostaglandin glyceryl esters and ethanolamides
could be important mediators of novel signal transduction pathways in these sites.

The putative receptor PGE,-G appears to have a very high affinity for its ligand. The ECsg
values for all the glyceryl ester analogs were less than 10 pM in both H1819 and RAW
264.7 cells with the lowest being approximately 0.5 pM. Murine resident peritoneal
macrophages induced to express COX-2 produced low levels of PG glyceryl esters
compared to levels of PGs produced 23. Thus, for PG glyceryl esters to activate a receptor
and produce a physiological effect, the ECsq value for the receptor would have to be very
low, which appears to be the case. The concentrations of PGE,-G generated by RAW cells
following lipopolysaccharide and zymosan treatment exceed the values reported here to
activate Ca2* mobilization. Prostaglandins act in an autocrine or paracrine fashion and bind
to and activate the prostanoid receptors of cells close by the site of prostaglandin synthesis.
The prostaglandin glycerol esters are also likely to act in an autocrine or paracrine manner.
Prostaglandin glycerol esters have been shown to have a short half life in some media. In rat
plasma or skin, PGE,-G is rapidly hydrolyzed (t;/; = 14 sec) &. For PGE,-G to have a
physiological effect in such a setting, it would need to activate receptors close to the site of
its synthesis before it is hydrolyzed. However, the half-life of PGE,-G is much greater in
other media (for example, its ty/, is greater than 10 min in human plasma, and it is stable
indefinitely in cerebrospinal fluid 2), but since PGE,-G has been shown to be produced in
low levels, it is unlikely that it would be synthesized in quantities sufficient to effectively
function as an endocrine agent. Given the high affinity of the putative PGE,-G receptor for
its ligand, PGE,-G would be most effective when synthesized locally in sufficient amounts
to activate its putative receptor by a paracrine or autocrine mechanism.

The structural determinants required for the calcium response by the PGE, and PGF,,,
glyceryl ester analogs were similar between H1819 and RAW 264.7 cells. The defining
structural feature was the glycerol moiety, and the different positioning of the hydroxyls
(positions 1 and 3 versus positions 2 and 3) did not change the ECsgq values. A thioester
linkage between the prostaglandin and glycerol moiety was a negative structural determinant
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for the PGE, but not the PGF,,, glyceryl ester analogs. There was no difference between
analogs with amide or ester linkages. One exception to these rules occurred with PTD18. In
RAW 264.7 cells, PTD18 had a higher ECsg value than the other two PGF,,, glyceryl ester
analogs.

Since the PGE; glyceryl ester analogs induced a slightly greater calcium response than the
PGF,, glyceryl ester analogs, the cyclopentane ring of PGE, must also be a structural
determinant for the putative receptor. Full agonists of receptors produce a more robust
physiological response than partial agonists and are better able to stabilize the active
conformation of the receptor. The PGE> glyceryl ester analogs appear to be full agonists,
and the PGF,,, glyceryl ester analogs are partial agonists. The glycerol moiety is the main
structural determinant responsible for activation of the receptor, and it is sufficient for
partial activation as is the case with the PGF,,, glyceryl ester analogs. For full activation of
the receptor, the PGE; cyclopentane ring and an amide or ester linker to the glycerol moiety
are required.

Abbreviations

COX cyclooxygenase

2-AG 2- arachidonoylglycerol
AEA arachidonoylethanolamide
PG prostaglandin
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Fig. 1.

A, Calcium mobilization in H1819 cells treated with PGE,-G. H1819 cells were loaded with
Calcium 3 reagent in the presence of 2.5 mM probenicid. Samples were excited at 488 nm,
and emission spectra were recorded at 525 nm. H1819 cells were treated with PGE,-SA in
the concentration range from 0.1 pM to 100 nM. The range from 0.1 pM to 100 pM is
shown. Agonist was added at 20 sec., and fluorescence was measured at 1.52 sec. intervals.
B, Dose response of PGE»-G from 0.1 pM to 100 nM. Fold response was calculated as
described in “Materials and Methods.” Each experiment was performed a minimum of three
times with several replicates for each experiment. Shown above are representative plots.

Prostaglandins Other Lipid Mediat. Author manuscript; available in PMC 2011 November 13.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Richie-Jannetta et al. Page 10

! 100 pM - 100 pM
- 10 pM
—-— 1pM
= - 0.1 pM
v — DMSO
-2000- time (sec.)
B
3-
2-
-]
L
nd
1-
G | v | v | v | b
-13 -11 -9 -7
PGE,-SA, [log M]
Fig. 2.

A, Calcium mobilization in H1819 cells treated with PGE,-SA. Cells were loaded with
Calcium 3 reagent in the presence of 2.5 mM probenicid. Samples were excited at 488 nm,
and emission spectra were recorded at 525 nm. H1819 cells were treated with PGE,-SA in
the concentration range from 0.1 pM to 1 puM. The range from 0.1 pM to 100 pM is shown.
Agonist was added at 20 sec., and fluorescence was measured at 1.52 sec. intervals. B, Dose
response of PGE,-SA from 0.1 pM to 1 uM. Fold response was calculated as described in
“Materials and Methods.” Each agonist was used in a minimum of three experiments with
several replicates for each experiment. Shown above are representative plots.
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Fig. 3.
PGE; and PGF,, analogs tested for calcium mobilization in RAW 264.7 and H1819 cells.
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Fig. 4.

A, Calcium mobilization over time in RAW 264.7 cells treated with PTD18 (PGF,,, serinol
amide). Cells were loaded with Calcium 3 reagent in the presence of 2.5 mM probenicid.
Samples were excited at 488 nm, and emission spectra were recorded at 525 nm. RAW
264.7 cells were treated with PTD18 in the concentration range from 0.1 pM to 100 nM. The
range from 0.1 pM to 100 pM is shown. Agonist was added at 20 sec., and fluorescence was
measured at 1.52 sec. intervals. B, Dose response of PTD18 from 0.1 pM to 100 nM. Fold
response was calculated as described in “Materials and Methods.” Each agonist was used in
a minimum of three experiments with several replicates for each experiment. Shown above
are representative plots.
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Fig. 5.

A, Calcium mobilization over time in H1819 cells treated with PTD18 (PGF;,, serinol
amide). Cells were loaded with Calcium 3 reagent in the presence of 2.5 mM probenicid.
Samples were excited at 488 nm, and emission spectra were recorded at 525 nm. H1819
cells were treated with PTD18 in the concentration range from 0.1 pM to 100 nM. The range
from 0.1 pM to 100 pM is shown. Agonist was added at 20 sec., and fluorescence was
measured at 1.52 sec. intervals. B, Dose response of PTD18 from 0.1 pM to 100 nM. Fold
response was calculated as described in “Materials and Methods.” Each agonist was used in
a minimum of three experiments with several replicates for each experiment. Shown above
are representative plots.
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ECsq values and fold responses for calcium mobilization in RAW 264.7 and H1819 cells by PGE, and PGF5,,

analogs. ECxgq values and fold responses were calculated as described in “Materials and Methods.” Fold

responses for analogs are listed in parenthesis after each ECgg value. NR is no response.

PGE,-G
PGE,-SA
PTD33
PTD44
PGE,-EA
PGF,,-G
PTD18
PTD15
PTD53
PGF,,-EA

RAW?264.7, PM (fold response) H1819, pM (fold response)

0.47 £0.15 (1.5-3.5) 0.58 +0.12 (2.5-6)
0.50 £ 0.14 (1.5-4) 0.45 +0.12 (1.5-3.5)
0.40 +0.12 (1.5-3.5) 0.42 +0.12 (1.5-3.5)
7.9+3.9 (1.8-2.5) 72478 (1.5-35)
NR NR

0.32 £ 0.05 (1.5-2.5) 0.49 + 0.36 (1.5-2.5)
3.7+1.1(1.8-2.5) 1.2 +0.85 (1.5-2.5)
0.42 £0.12 (1.5-2.3) 1.0+ 0.31 (1.5-2.5)
15+1.1(1.5-2.3) 0.90 +0.23 (1.5-2.5)
NR NR
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