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O Predictive - generates ICs values that are tightly correlated
with those from patch-clamp electrophysiology

O Nonradioactive - eliminates radioligands by utilizing a
fluorescence polarization tracer

O Add and read - enables high-throughput hERG liability
screening in a homogenous assay format

Introduction

The potential for cardiotoxic side-effects continues to challenge
the development of small molecule based therapies. These
intolerable side-effects are often precipitated by drug-induced
long QT syndrome (LQT), which is often linked to blocking the human
ether-a-go-go related gene (hERG) potassium channel. Although
patch-clamp electrophysiology remains the gold standard for
determining the interaction of compounds with the function of
the hERG channel, radioligand displacement assays have proven
to be a cost-effective initial alternative assay for hERG channel
liability at early stages of compound development. Speed and cost
still suffer however, as radioligand displacement assays remain
heterogeneous and depend on the procurement and disposal
costs of radioligands. Because the FDA has recommended that all
new drug candidates be tested for blockage of the hERG channel,
there is a pressing need for a simple, safe, cost-effective method
to triage compounds earlier in the discovery process.

To address this need, the Predictor™ hERG Fluorescence
Polarization Assay Kit from Invitrogen has been developed? The
assay is based upon the principle of fluorescence polarization (FP),
inwhich ared-shifted fluorescent traceris displaced from the hERG
channel by compounds that bind to the channel. When the tracer is
bound to the channel the FP value is high, and when displaced by
hERG binding compounds the FP value is low (Figure 1).
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Fig. 1: Schematic of the Predictor™ hERG Fluorescence Polarization Assay

The assay kit includes a stable membrane preparation that
contains high levels of hERG protein, as well as optimized tracer,
buffer, and controls necessary to perform the assay. This technical
note describes the performance of the Predictor™ hERG Assay on
the BMG LABTECH’s PHERAstar/PHERAstar Plus multifunctional
HTS microplate reader.

@ invitrogen-

BMG LABTECH's PHERAstar/PHERAstar Plus is a multidetection
microplate reader that combines rapid plate reading necessary for
high throughput screening (HTS) with enhanced performance and
sensitivity needed to read small fluid volumes. The PHERAstar/
PHERAstar Plushasbeendesignedtoreadall HTS detection modes
(fluorescence intensity, time-resolved fluorescence, fluorescence
polarization, luminescence, and absorption) in all plate formats
up to 1536 wells. The PHERAstar/PHERAstar Plus uses a unique
application-specific optic module in conjunction with a reading
head featuring five photomultiplier tubes that can simultaneously
measure two emission signals at any desired wavelength. This
Simultaneous Dual Emission (SDE) detection on the PHERAstar/
PHERAstar Plus provides for outstanding sensitivity and accuracy
in fluorescence polarization assays, minimizing read times and
increasing Z" values.

Materials and Methods

PHERAstar microplate reader with Predictor™ FP module
(540-20/590-20), BMG LABTECH Offenburg, Germany (Figure2)
Black 384 well low volume microplates from Corning
Predictor™ hERG Fluorescence Polarization Assay Kit from
Invitrogen (#PV 5365)
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Follow the Predictor™ hERG Fluorescence Polarization Assay Kit
instructions. Briefly, a 10 pL dilution series of the compound was
placed in a 384 well plate (in duplicate), followed by 5 pL additions
of both tracer and hERG membrane preparations. The plate could
then be read any time between a 1 and 24 hour (or more] incubation.

Fig. 2: BMG LABTECH’s PHERAstar HTS microplate reader

Results and Discussion

Competitive Binding of Known hERG Blockers

Ten compounds that have been previously shown to block the
hERG channel were tested in the Predictor™ hERG Fluorescence
Polarization Assay using the BMG LABTECH PHERAstar.
The polarization data are shown in Figure 3, with the data
summarized and compared with patch-clamp or radioligand
displacement data that have been previously reported® in Table 1.
Non-specific displacement of the tracer from the membrane in the
FP assay (observed with some compounds at high concentrations)
was corrected by fixing the baseline of the displacement curve to
the value seen with saturating levels (30 uM] of E-4031, a compound
for which no non-specific displacement of tracer was observed.
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Fig. 3: Competitive binding assay of 10 known hERG blockers using the
Predictor™ hERG Fluorescence Polarization Assay

Table 1: Comparison of Predictor™ hERG Fluorescence Polarization
Assay results with electrophysiology (patch-clamp) or radioligand binding (dis-
placement) data that have been previously reported.

ICs (NM)

Compound Predictor™ FP Patch Clamp Radioligand
E-4031 27 48 20
amitriptyline 7118 10000 2440
haloperidol 167 174 90
fluoxetine 2687 990 2230
dofetilide " 12 40
astemizole 3 1.2 1
terfenadine 23 16 30
pimozide 8 18 6
thioridazine 553 1250 510
bepridil 230 550 170

Determination of Assay Z' Value

Assay robustness was assessed by measuring control wells
containing either 30 pM E-4031 (to completely displace tracer from
binding to hERG] or no compound. All wells contained 1 % DMSO. The
data are shown in Figure 4 and a Z" value of 0.86 was determined.
Although not shown here, the assay is stable at DMSO, methanol, or
ethanol concentrations up to 5 %.
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Fig. 4: Z' Control Wells for the Predictor™ hERG Fluorescence Polarization
Assay performed on BMG LABTECH's PHERAstar

Conclusion

Because of the potentially lethal effects of unintended hERG block,
the FDA has recommended that all compounds be functionally
tested for this effect in an electrophysiological (patch-clamp)
assay before being tested in humans. Due to the need for highly
specialized equipment and expertise, this test is typically performed
only at the later stages of the discovery process. While assessment
of hERG channel function will remain the gold standard to assess
hERG channel block, binding assays can be used in order to triage
compounds and identify potential liabilities earlier in the process.
The recently developed Predictor™ hERG Fluorescence Polarization
Assay Kit provides a homogenous assay format that avoids the
problems of using radioisotopes to meet this need. In addition, the
PHERAstar/PHERAstar Plus multifunctional HTS microplate reader
provides one of the fastest and most sensitive platforms to run this
FP assay.

References

1) Netzer R, Bischoff U, Ebneth A. (2003) HTS techniques to
investigate the potential effects of compounds on cardiac ion
channels at early-stages of drug discovery. Curr Opin Drug
Discov Devel. 6(4), 462-9.

2) Piper DR, et al. (2008) Development of the predictor HERG fluo-
rescence polarization assay using a membrane protein enrich-
ment approach. Assay Drug Dev Technol. 6(2), 213-23.

3] Diaz GJ, Daniell K, Leitza ST, Martin RL, Su Z, McDermott JS,
Cox BF, Gintant GA. J (2004) The [3H]dofetilide binding assay is
a predictive screening tool for hERG blockade and proarrhyth-
mia: Comparison of intact cell and membrane preparations
and effects of altering [K+]o. Pharmacol Toxicol Methods.50(3),
187-99.

Germany: BMG LABTECH GmbH Tel: +49 781 96968-0
Australia:  BMG LABTECH Pty. Ltd. Tel: +61 3 59734744
France: BMG LABTECH SARL Tel: +33 1 48 86 20 20
Japan: BMG LABTECH JAPAN Ltd. Tel: +81 48 647 7217
UK: BMG LABTECH Ltd. Tel: +44 1296 336650
USA: BMG LABTECH Inc. Tel: +1 919 806 1735

Internet: www.bmglabtech.com info@bmglabtech.com



