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Introduction

Assay Principle

The Transcreener HTS Assay Platform detects nucleotide reaction products, enabling the screening of entire or multiple enzyme 
families using one set of detection reagents.  This is accomplished by detection of the invariant product of these reactions 
(e.g., ADP for Kinases and UDP for glycosyltransferases).  The Transcreener PDE Assay is a universal, homogenous, competitive 
fluorescence polarization immunoassay that detects AMP and GMP produced by the cAMP and cGMP Phosphodiesterase (PDE) 
enzyme family using one reagent mix.  This assay is sensitive and robust generating Z’ > 0.5 at low substrate concentrations 
(nanomolar product) enabling study under initial velocity conditions.  Additionally, a far-red tracer has been employed greatly 
reducing fluorescent and light scattering interference from test compounds and reagents.  

Here the broad applicability of AMP and GMP detection is demonstrated by use of the Transcreener PDE Assay to monitor catalysis 
by several pharmacologically relevant AMP or GMP producing enzymes including: the PDE isoforms 3A, 4A1A, and 5; acyl-
Coenzyme A (CoA) and S-acetyl-CoA Synthetases; and Ubiquitination Activating (E1) and SUMO Activating (SAE1/SAE2) Enzymes.

The Transcreener AMP/GMP Detection Mixture comprises 
an AMP/GMP Alexa633 tracer bound to an AMP/GMP 
antibody, which is displaced by AMP or GMP,  the products 
generated by multiple enzyme families.  The displaced 
tracer freely rotates leading to a decrease in fluorescence 
polarization, relative to the bound tracer. Therefore, 
AMP/GMP production creates a proportional decrease in 
polarization values.

Proof of concept has been established for a single, highly flexible and robust HTS assay for AMP and GMP producing enzymes.  
Here production of AMP and/or GMP by seven enzymes was monitored including: three phosphodiesterases, two synthetases, 
and two E1 activating enzymes related to ubiquitination.

One reagent mix enables detection of nanomolar levels of AMP and GMP.  Initial cAMP, cGMP, or ATP concentrations from 0.1 
to 10 μM may be used with one reaction mix.  Slight formulation adjustment allows use of higher initial concentrations of 
cAMP, cGMP, or ATP (data not shown).

Enzyme and/or substrate dependent AMP and/or GMP production was demonstrated with all seven enzymes.

Dose-dependent inhibition of PDE3A, PDE4A1A, and PDE5 was observed with known PDE inhibitors.
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Figure 1.
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Figure 1A.
Enzyme dependent AMP production was demonstrated with PDE3A 
(human), PDE4A1A (human), and PDE5 (bovine).  Expected substrate 
specificity was observed as cAMP and cGMP were preferentially 
hydrolyzed by PDE4A1A and PDE5, respectively (compare figure 1B).  
Bi-specific, PDE3A,  efficiently hydrolyzed both cAMP and cGMP.  15 
μL reactions were performed in standard assay conditions of 40 mM 
HEPES pH 7.5, 10 mM MgCl

2
, 2 mM EGTA, 1% DMSO, 1μM cAMP, 3.5 

μg/mL AMP/GMP antibody, 2 nM AMP/GMP Alexa633 Tracer and 1 
μM cAMP.  Polarization (mP) was measured with a  Tecan Safire2.  Time 
points were taken during an incubation at 30°C and time dependent 
signal observed (data not shown).  The data for this plot was generated 
after 1 hour at 30°C.

cAMP-PDEs catalyzed the reaction:
cAMP + H2O → AMP + H2O

Figure 1C.
Enzyme and substrate dependent AMP production was 
demonstrated with acyl-CoA Synthetase and S-acetyl CoA Synthetase.  
Standard assay conditions and time points described figure 1A were 
used with 1μM ATP,  75 μM oleate, 500 μM acetate and 1 to 2 μM CoA.

acyl-CoA Synthetase catalyzed the reaction:
ATP + oleate + CoA →  AMP + oleate-CoA + PPi

S-acetyl CoA Synthetase catalyzed the reaction:
ATP + OAc + CoA →  AMP + OAc-CoA + PPi

Figure 1B.
Enzyme dependent GMP production was demonstrated with PDE3A 
(human), PDE4A1A (human), and PDE5 (bovine).  Expected substrate 
specificity was observed as cAMP and cGMP were preferentially 
hydrolyzed by PDE4A1A and PDE5, respectively (compare figure 1A).  
Bi-specific, PDE3A,  efficiently hydrolyzed both cAMP and cGMP.  The 
standard assay conditions of figure 1A were used with 1 μM cGMP.  
Time points were taken during a 30°C incubation and time dependent 
signal observed (data not shown).

cGMP-PDEs catalyzed the reaction:
cGMP + H2O → GMP + H2O

Figure 1D.
Enzyme and substrate dependent AMP production was demonstrated 
with Ubiquitin Activating Enzyme E1 and SUMO Activating Enzyme 
SAE1/SAE2.  Standard assay conditions and time points described 
figure 1A were used with 1 μM ATP, and 30 μL Ubiquitin and SUMO.

Ubiquitin Activating Enzyme (E1) catalyzed the reaction:
ATP + E1 + Ub → AMP + E1-Ub + PPi

SUMO Activating Enzyme (SAE1/SAE2) catalyzed the reaction:
ATP + SAE1/SAE2 + SUMO →  AMP + SAE-SUMO + PPi



Dose Dependent Inhibition of PDE Drug Targets

Table 1.

PDE3A, PDE4A1A, PDE5 Inhibition (IC
50

 values-μM)

Figure 2.

PDE4A1A Inhibition

Dose dependent inhibition of AMP and/or 
GMP production by PDE3A (human), PDE4A1A 
(human), and PDE5 (bovine) with known 
PDE inhibitors was demonstrated.  Reaction 
conditions were the same as described figure 1A 
except 10 μL reactions were performed followed 
by the addition of 10 μL detection mix containing 
4 nM AMP/GMP Alexa633 tracer, 7.0 μg/mL AMP/
GMP antibody, 40 mM EDTA, and 0.02% Brij 35 to 
stop the enzyme reactions.

cAMP Dependent cGMP Dependent

Compound PDE3A PDE4A1A PDE3A PDE5

Rolipram >1000 0.7 >1000 >1000

Aminophylline 925 921 >1000 >1000

Dipyridamole >1000 37.4 >1000 5.6

Enoximone 9.1 54.5 87.3 >1000

Zardaverine 4.9 0.88 248 >1000
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