EIC..

system

High-Content, High-Throughput Screening of Ligands for
Endogenous GPCRs using the Corning® Epic™ System

Ye Fang*, Gary Li, and Ann M. Ferrie

Science and Technology Division, Corning Incorporated, Life Sciences, Corning, NY 14831

Email: fangy2@corning.com

CORNING

Discovering Beyond Imagination

Abstract

P and the largest

class of drug targets.

molecties. its signaling cycl
eytoskelatalreorganization. Such a movement and/or reorganization resuts in dynamic redistibution

of cellular contens, (OMR)

Iiving celt Corning® Epic™ system thatis

biosensors. signal offers a

compounds. The theoretical considerations and assay principles are first descibed. The unique
opical sign 0 o a3t hy

epidermoidcarcinoma cls are presented. A5 examped n sucying he signaling paays and

network Interactions of endogenous GPCR, as well as screening GPCR ligands using both kinetic

platform for G,, G, and G, GPCR drug discovery and deorphanization,

Cell-Based Assays on the Epic™ System:
Theory of Operation

> Evanescent waveguide sensor > Monitor changes in

Corning Epic™ Cell Assay Technologies Are
Applicable to All Three Classes of GPCRs

angle (proporonal 1 ol mase redistuon)
» Only monitor the bottom portion of cells:
> Evanescent wave has limited penetration
into cell monolayer on the sensor surface -
depthisensing volume (~120nm)

» Resonant coupling of light into a
waveguide using a diffraction grating

» Waveguide formed of four layers, each
with different index of refraction

Affinity screening Cell sensing
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Cell-Based Assays on the Epic™ System:
Dynamic Mass Redistribution (DMR)

e

The spatial and temporal
redistribution in local mass density
and amount in the vicinity of the
sensor surface

> celular targets or molecular

assemblies moving into or out of the
sensing volume of the optical biosensor

“There's Plenty of Room at the Botiom”
~ Richard P. Feynman

Cell-Based Assays on the Epic™ System:
Assay Principles

List And Profiles of Agonists Examined

for Known Endogenous GPCRs in A431
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List of Agonists Examined for GPCRs That Are
Unknown for Their Endogenous Level in A431
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Location, Location, Location - Signaling and Trafficking
> Cellular targets are highly organized and spatially restricted
» The relocalization of proteins and molecular assemblis is fundamental to

 cellsignalig by enabling precise contol n ts amplitude, duration and kinetcs

> cellfunciions — migration, invasion, growth, cycling, differentiation, survival, and death

There are many cellular events that lead to mass redistribution

Three classes of GPCR, depending the G protcin
with which the recaptor is coupled:
Gy - release of Ca
G, - accumulation of cAMP.
Guy~ inhibiing CAMP generation
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Signature of G,-Coupled Receptors:
Thrombin Receptor
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Profiling ligands for Endogenous
G,-Coupled Receptors in A431 Cells

P2Y receptors PARI receptor PARIreceptor  PARI receptor

Profiling Ligands for Endogenous
G,-Coupled Receptors in A431 Cells

» Protein target or substrate recruitment > Endocytosis and recycling
nucleus » Exocytosis
-to the membrane > Apoptosis
> Cytoskeleton rearrangement
- throughout recycling pathways
~t0 o from other organelles
- uptake from extracellular space
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Mapping Signaling Network Interactions:
Bradykinin B, Receptor in A431 Cells
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Mapping Signaling Network Interactions:
Bradykinin B, Receptor in A431 Cells

G, pathway modulators G, pathway modulators
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B, receptor in A431 uses dual signaling pathways: G, and G,
»The G, and G, signaling can cross-regulate cach other
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Profiling Ligands for G,-Coupled Receptors with
Epic™ System: Bradykinin B, Receptor in A431 Cells
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Profiling Agonists for G,-Coupled Receptors
with Epic™ System: M, Receptors in MICHO
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> baih
> Carbachol dose-dependently mediated a G, type signal in M1CHO cells, but ot in CHO cells.

HTS G,-Coupled Receptors with Epic™ System:
B, Adrenergic Receptor in A431
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HTS G,-Coupled Receptors with Epic™
System: Protease-activated Receptor 1 in A431
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HTS G -Coupled Receptors with Epic™
System: Protease-activated Receptor 1 in CHO-K1
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‘GPCR = PAR (protease actvated receptor),
ioof  sndogencuslycxprossed in CHO colls.
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Conclusions

> Epic™ System is a scalable biosensor HTS platform for biochemical assays.

> Epic™ System is an HTS platiorm that can be utiized for drug discovery and
receptor deorphanization of GPCRs.

The Epic™ System provides novel and unique signatures for all G-, G-, and G-
coupled receptors.

» Labelfree

> Standard SBS 384well microplate format

» Endogenous GPCRs

» Real physiological condiions

> Muliplexing

» Highinformation content:

> Kinetics, efficacylpotency, signaling pathways, network interactions,
signaling regulation, oligomerization, cross-communications,




