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ABSTRACT

Lysophosphatidic acid (LPA) is a small, bioactive phospholipid that mediates multiple cellular
responses, including proliferation, differentiation, motility, and survival in both normal
physiology and disease. The effects of LPA require the action of heterotrimeric G proteins and
act via membrane-bound G protein-coupled receptors. Currently, five LPA receptors and five S1P
receptors have been widely studied. The receptors for LPA are expressed in diverse areas of the
body such as the brain, circulation and digestive tract. The first LPA receptor, LPA1, when bound
to the ligand, induces Gi-dependent cAMP suppression and Gg-dependent intracellular calcium

Introduction

Functional Assays Targeting Different GPCR Signaling
Pathways

G-protein coupled receptors (GPCRs) play critical roles in human physiology and are prime
targets for drug discovery in the pharmaceutical industry. GPCRs are involved in many
diseases, and are also the targets of approximately 30% of all medicinal drugs. These
receptors are mainly coupled through Ga,, Ga, or Ga, proteins. Advances in
high-throughput detection technologies have resulted in an increased use of cell-based
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mobilization. In general LPA1 is known to induce many responses including cell proliferation and functional assays in early drug discovery, in particular for GPCRs. Multispan has optimized p-arrestin
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internalization assay along with other functional assays can be used for high-throughput
profiling and screening for pathway-specific compounds

LPA1 receptor agonists and antagonists. In this report, we present a comprehensive functional
assay system encompassing cAMP, calcium, ERK, internalization, NFkB, GTPyS and chemotaxis
assays using cells stably expressing LPA1 receptor or membranes. These optimized assays going
through different signaling pathways are powerful tools in directing compound lead
optimization holistically aiming toward discovering new therapeutic interventions with
improved potency and efficacy while having reduced side-effects.

Degradatlon

Materials and Methods Internalization Assay for LPA1 Receptor

NFKB Assay for LPA1 Receptor

Stable Cell lines: LPA1-RH7777 (Multispan Inc., Cat # C1048-6)

Membrane: Membrane was prepared from stable cell line LPA1-RH7777 (Multispan Inc., Cat # MC1048-6),

expressing full-length LPA1 receptor -
4.5- 105 - 0.19
Compound: Compound used as agonist was LPA (Cayman, 10010291) . _ 100 - n S 0.18 - A
4.0 - g 95- EC50=2.4x10"'M 017 4 ECs50=2.5x10"8M
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cAMP Assay: Cells treated with compounds were subjected to cAMP assay using cAMP Hi-Range Kit (Cisbio, 25 afa, 70 - . 8 0.14 -
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surface expression was measured by FACS (BD). : ' r ' r .
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NFKB p65 ELISA Assay: Cells treated with compounds were subjected to NFKB p65 assay using phospho-NFkB Log [LPA] M

p65 ELISA Kit (eBioscience, 85-86082-11).

Figure 1. Dose-dependent internalization assay for LPA1 receptor using control agonist. The percent
surface receptors were monitored by FACS analysis. Reduction of the surface receptor is 35% for LPAT1
receptor after agonist treatment. The EC_ value obtained was comparable to the published data.

Chemotaxis Assay: Cells treated with compounds were subjected to cell migration or invasion assay using
BD HTS FluoroBlok insert plate, 351163).

Figure 2. Dose-dependent NFKB p65 ELISA assay for LPA1 receptor expressed in RH7777 cells
with control agonist. The EC,  value obtained was comparable with published data. Further assay

GTPyS assay: Membranes obtained from stable cell lines expressing LPA1 receptor were subjected to development is in progress.

GTPyS assay using SPA beads (Perkin Elmer, RPNQOO0O01).

LPA1 Cell Migration Assay

GTPyS Assay for LPA1 Receptor Ca** Assay for LPA1 Receptor
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Figure 5. Dose-dependent intracellular Ca** flux was monitored upon treatment with control
agonist in stable expression LPA1 RH7777 cells. The EC50 obtained with agonist LPA was comparable
to published data.

Figure 4. Dose-dependent GTPyS assay for LPA1 receptor expressed in RH7777 cells with control
ago-nist using **S radioligand. Control agonist showed expected EC, value for LPA1 receptor based
on literature.

Figure 3. Dose-dependent cell migration assay for LPA1 receptor expressed in RH7777 cells with
control agonist. The EC_, obtained with agonist LPA was comparable to published data. Additional
assay development is in progress.

cAMP Assay for LPA1 Receptor

Conclusions

Parallel Functional Assays for LPA1 Receptor

- LPA1 receptor has been validated in cell based functional assays including internalization,
NFkB, chemotaxis, CAMP, calcium and membrane GTPyS assays using a known agonist.
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Figure 6. Dose-dependent inhibition of forskolin-stimulated cAMP level upon treatment with - Screening and profiling using the composite of functional assays measuring different

con-trol agonist, in RH7777 cells stably expressing the human LPA1 receptor, measured with
cAMP HiRange kit (Cisbio 62AM6PEC). The EC50 obtained with agonist LPA was comparable to
published data.

signaling pathways triggered by the LPA1 receptor provide important information on
compounds during screening and lead optimization in drug discovery.






