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Abstract

Homogeneous cAMP assays have been developed to allow for the direct

measurement of receptor mediated adenylyl cyclase activation/inhibition
in G-protein coupled receptor systems. PerkinElmer has developed three homogenous
cAMP assays using different technologies. These assays can all be easily modified to
accommodate many robotic systems and situations in fully homogeneous assays. The
platforms described here include scintillation proximity technology using the Adenylyl
Cyclase Activation FlashPlate kit (Cat # SMP701), fluorescence polarization using
[FP]* cAMP kit (Cat # FPA202), and luminescent proximity technology using the
AlphaScreen cAMP assay (Cat # 6760600C). Studies were performed to compare sensi-
tivity, precision, and ease of use of each assay. Requirements for technology attributes
vary greatly depending on the individual user. The comparative data shown here will
highlight advantages of each technology.

PerkinElmer Life Sciences



Introduction

cAMP Technology Comparison

» Adenylyl Cyclase Activation > [FP]* cAMP Assay
FlashPlate Assay > AlphaScreen cAMP Assay

Comparisons
Using whole cells with overexpressed 32 Adrenergic receptors

> Standard Curve Dynamic Range > Agonist Dose Response
> Forskolin Dose Response > Antagonist Dose Response

Basic Principle

Adenylyl Cyclase Activation FlashPlate Assay
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[FP]* Fluorescence Polarization cAMP Assay
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Basic Principle (cont’d)

AlphaScreen cAMP
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» agonist-stimulated cAMP displaces biotinylated cAMP
from anti-cAMP immobilized on acceptor beads.

Kit Components

Adenylyl Cyclase [FP]* Fluorescence AlphaScreen
Activation FlashPlate Polarization cAMP cAMP Assay
Assay (PerkinElmer Assay (PerkinElmer (PerkinElmer
Catalog # SMP701) Catalog # FPA202) Catalog # 6760600C)

> cAMP Standard > cAMP Standard > Biotinylated cAMP

> Stimulation Buffer > Stimulation Buffer > Streptavidin Donor
Beads
> [*I]cAMP Tracer > cAMP Antibody
> Anti-cAMP Acceptor
> Detection Buffer > Fluo-cAMP Tracer Beads

> Adenyly Cyclase > Detection Buffer
FlashPlates

> Microtiter plates
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Assay Protocols

Adenylyl Cyclase
Activation FlashPlate
Assay

1- 10 pL of cAMP standards or

cells diluted in Stimulation
Buffer

2- 15 uL PBS (standards) or

forskolin or agonist/antago-
nist (cells)

3- Incubate for 30 — 60 min.
at room temperature

4- 25 pL of Detection Mix con-
taining Detection Buffer and
[*IJcAMP

5- Incubate for 2 hours at room
temperature

6- Read on a MicroBeta®
or TopCount NXT*
Microplate Scintillation
Counter

Results

FlashPlate

[FP]: cAMP

1- 10 pL of cAMP standards or
cells diluted in Stimulation
Buffer

2- 10 pL PBS (standards)
or forskolin or agonist/anta-
gonist (cells)

3- Incubate for 30 — 60 min.
at room temperature

4- 10 pL of Detection Mix
containing Detection Buffer
and Fluo-cAMP (5 nM final)

5- 10 pL of Anti-cAMP
diluted in Detection Buffer

6- Incubate for 60 minutes
at room temperature

7- Read on a Fluorescence
Polarization Reader
(EnVision™, ViewLux™,
Victor’V™ or Fusion™)

AlphaScreen cAMP

1- 5 pL cells/anti-cAMP
Acceptor Beads or anti-
cAMP Acceptor Beads only
(standards)

2- 5 pL forskolin or
agonist/antagonist or cAMP
standards

3- Incubate for 30 — 60 min.
at room temperature

4- 15 pL of biotinylated-
cAMP/Streptavidin Donor
Beads Detection Mix

5- Incubate for at least 60 min.
at room temperature

6- Read on a Fusion™-a

or AlphaQuest™-HTS
microplate analyzer

cAMP Standard Curves

[FPJ cAMP
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Results (cont’d)

Agonist Dose Response

AlphaScreen cAMP

[FPJ cAMP
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Antagonist (Propranolol) Dose Response
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Antagonist (Propranolol) Dose Response (cont’d)

FlashPlate [FPI2cAMP AlphaScreen cAMP
Antagonist Dose Response Antagonist Dose Response Antagonist Dose Response

1 2
Log [Propranolol (nM)]

Antagonist (ICI-11885) Dose Response

AlphaScreen cAMP

hPlate [FPJ? cAMP
Antagonist Dose Response Antagonist Dose Response Antagonist Dose Response

AlphaScreen Signal
(counts)

o
A [ 1 H 3

1 3
Log [IC1 118551 (nM)]

HILLSLOPE

FlashPlate P2 cAMP AlphaScreen cAMP
Antagonist Dose Response Antagonist Dose Response Antagonist Dose Response

200
uu‘ i
o
E ° ! 2 3 1 o 1 2 3 4

Log [IC-118551 (nM)] Log [ICK118551) (nM)]

CAMP (nM)

I

PerkinElmer Life Sciences



Results (cont’d)

ECs and Z’ Comparison (Raw Data)

Standard Curve Forskolin Dose Agonist Dose Antagonist Dose Antagonist Dose
Response Response Response (Propranolol)  Response (ICI-11885)

ECso z ECso z ECso z ECso z ECso 7
FlashPlate ~ 13.9 ! 28 I 0.31 0.94 5.6 0.84 6.5
[FP 273 ! 6.4 b 22 0.80 5.0 0.76 6.9

AlphaScreen 6.0 b 9.0 L 0.06 0.89 9.1 0.86 11.2

ECs of Interpolated Results

Forskolin Dose Agonist Dose Antagonist Dose Antagonist Dose
Response Response Response (Propranolol) Response (ICi-11885)

FlashPlate [cCAMP(nM)] 248 2.8 0.97 27
[FP? [CAMP(nM)] 355 1741 2.4 24
AlphaScreen [cAMP(nM)] 39.4 0.50 2.0 3.9

Conclusions

The cAMP technologies presented here are homogeneous assays that are highly suited
for High Throughput Screening. The Adenylyl Cyclase FlashPlate Assay has been used
in many HTS screening labs and has been found to be the “gold standard” for cAMP
detection. [FP]* cAMP fluorescence polarization assay is a non-rad homogenous plat-
form that is easy to use, and gives the flexibility to format the protocol depending on
the needs of the user. This assay does not have the dynamic range or sensitivity of the
other technologies but can be used successfully for many receptors. AlphaScreen
cAMP has the widest dynamic range, excellent precision characteristics and is a valid
non-rad alternative to the “gold standard” Adenylyl Cyclase FlashPlate assay.
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