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Introduction

Inositol-1,4,5-triphosphate (IP3) is an important
second messenger in the cell. It is synthesized
during cascade reactions that happen after
stimulation of a G-protein coupled receptor (GPCR).
(Figure 1).

Fig. 1: Biosynthesis of IP1

After activation of a G-protein coupled receptor
phospholipase C (PLC) is released. This lipase
cleaves the membrane lipid phosphatidylinosityl-
bisphosphate (PIP2) into diacylglycerol and
IP3. The main function of IP3 is to open calcium
channels of the endoplasmic reticulum (ER) leading
to the release of calcium ions into the cell. The
possibility to determine the IP3 concentration
would allow for studying potential activators or
inhibitors of the G-protein coupled receptors.
However, the IP3 molecule has extremely short
half life, making it difficult to use as a measure of
Gqg receptor activation. It turned out that in
presence of LiCl the downstream metabolite IP1 is
stable and accumulates.

Cisbhio Bioassays developed highly accurate HTRF®
assays formeasuring IP1in 96-,384-and 1536- well
formats providing HTS compatible assays. HTRF®
(homogeneous time-resolved fluorescence) is
based on a fluorescence resonance energy transfer
between a Europium cryptate (donor) and a second
fluorescent label (acceptor). Recently Cishio
Bioassays developed a new Terbium cryptate
(Lumi4™) that acts as a FRET donor. In this poster
we show the comparison of BMG LABTECH’s
PHERAstar and PHERAstar Plus microplate readers
to measure the new Terbium-based IP-One Tb assay.

Assay Principle

The IP-One assays are competitive immunoassays
that use Terbium cryptate-labeled anti-IP1 MAb
and d2-labeled IP1. (Figure 2)
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Fig. 2: IP-One assay principle

The assay is based on a monoclonal antibody
specific for IP1, labeled with the new Lumi4™-Th
cryptate. This antibody competes with native IP1
produced by cells and IP1 coupled to the dye d2.
The specific emission signal is inversely pro-
portional to the concentration of IP1 in a standard
orin the cell lysate.
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Materials and Methods

O IP-One Th Assay Kit, Cisbio Bioassays, France

0O Black and white 384 small volume microplates,
Greiner, Germany

O PHERAstar and PHERASstar Plus, BMG LABTECH

Standard curve measurements were carried out
using the IP1 calibrator that was sent with the
assay kit. After distribution of reagents (20 pL final
volume) according to the kit manual, the plate
was incubated for 1 h at room temperature and
afterwards time-resolved fluorescence at 620 nm
and 665 nm was measured on the PHERAstar and
the PHERAstar Plus using the HTRF® optic module.

The signal is stable over a 24 h period time at
room temperature.

Data reduction

As for all HTRF® assays, data reduction using the
fluorescence ratio (665 nm/620 nm) eliminates
possible photophysical interferences and means
the assay is unaffected by the usual buffer
conditions and colored compounds. Results are
calculated as follows:

Delta F=
(Standard or sample Ratio — Ratiopeg) / Ratiopeg

Results and Discussion

Figure 3 shows the IP1 standard curves for the
PHERAstar and the PHERAstar Plus in black 384-well

small volume plates.
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Fig. 3: IP1 standard curve obtained in black 384 well plates
(vol.= 20 pL) for the PHERAstar and the PHERAstar Plus

The data shows the great improvement for the
PHERAstar Plus (Figure 6) in HTRF® mode.

The assay window and the sensitivity (EC, ) are
greatly improved using Lumi4™ Terbium cryptate
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Fig.4: IP-One Eu assay versus IP-One Tb assay performed
on the PHERAstar Plus using CHO-M1 cells (30,000
cells/well-384 wells) stimulated with carbachol.

Conclusion

With the new IP-One Tb assay Cisbio Bioassays
developed an improved assay that shows a better
sensitivity and a wider assay window.

This Terbium-based IP-One assay was successfully
performed on the PHERAstar and the PHERAstar
Plus. The PHERAstar Plus is a microplate reader
developed for HTS assays and offers full modularity
in all detection modes.

instead of Europium cryptate: assay window of
IP-One Eu is 2.48 whereas the assay window for
IP-One Tb is 4.92. (Figure 4)

In order to compare the stability of the IP-One Tb
and IP-One Eu Assay, the Z’factor was calculated.
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Fig. 5: IP-One Tb assay performed on the PHERAstar Plus
using CHO-M1 cells (30,000 cells/well-384 wells) that
were stimulated with carbachol at EC,, and EC . The
basal activity was used for Z’calculation.

The Z’ value of the IP-One Eu found at 0.77
increased to 0.91 for the IP-One Tb (obtained at
EC,,,)- This shows a better assay robustness.
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Fig. 6: Multidetection HTS Microplate Reader PHERASstar Plus

HTRF® is a registered trademark of Cisbio International Bioassays.

Lumi4™ is a trademark of Lumiphore Inc.
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