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Akt is a serine/threonine protein kinase and in its
active form it is involved in many cellular processes
like cell proliferation, inflammation, survival and
glucose metabolism.(1) Akt is activated by
phosphorylation at two sites, Thr308 and Ser473.
In this poster we show how endogenous levels of
phosphorylated Akt can be determined using the
HTRF® PhosphoAkt (Ser473) assay from Cisbio
Bioassays. The HTRF® technology is based on a
fluorescence resonance energy transfer combined
with long-lived fluorophores (TR-FRET). In combination
with the PHERAstar Plus multidetection microplate
reader from BMG LABTECH the kit offers a tool for
high throughput screening of both agonists and
antagonists of receptor activation.

Assay Principle
The HTRF assay is based on a sandwich immunoassay
(Fig. 1)
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Fig. 1: Assay Principle of the HTRF® Phospho Akt assay

After phosphorylation of Akt the cells are lysed. An anti-
phospho-Akt (Ser473) antibody labeled with Europium
cryptate (HTRF donor) is added and will bind only to
phosphorylated Akt. An also added anti-Akt antibody
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labeled with d2 (HTRF acceptor) will bind at unspecific
Akt sites. An energy transfer will only happen where
donor and acceptor are in close proximity and is
related to the phosphorylated Akt concentration.

Material and Methods

It is possible to culture, stimulate and lyse cells in
the same plate as detection of Akt is performed.
Detection of phosphorylated Akt with HTRF reagents
can be performed in a single plate used for plating
cells, ligand stimulation and lysis. No washing
steps are required. However, if cell viability and
confluence should be monitored during growth and
stimulation, it is recommended to use the two-plate
assay protocol where the cellular part is performed
in clear bottom 96-well plate before transferring
the cell lysates into a white 384-well SV plate for
detection.

IGF dose response stimulation

HEK 293 cells were plated using 3 cell densities
(25,000 - 50,000 - 100,000 cells). After been
starved for 24 hours the cells were stimulated
for 10 min with varying concentrations of IGF.
Phosphorylated Akt was measured after 3.5 hours
using the two-plate protocol.

Dose response inhibition

HEK cells (25,000 cells/well) were starved for
24 hours. Two Akt inhibitors, Wortmanine and
PI-103 were incubated for 5 minutes with cells
using various concentrations, then stimulation
with 10nM of IGF was performed for 10 minutes.
Inhibition of phosphorylated Akt was measured
after 3 hours using the two-plate protocol.

Measurement and Data calculation

After incubation of cell lysates with HTRF reagents,
the white 384-well SV plate is placed into the
PHERAstar Plus microplate reader. HTRF is
measured using the pre-defined test protocol where
the emission wavelengths of 665 nm and 620 nm
are measured simultaneously using the HTRF optic
module. The data output is the ratio of 665/620
multiplied with 10000.

5 Fig. 2: BMG LABTECH’s
Multidetection microplate
reader PHERAstar Plus

Results and

IGF is a known stimulator of Akt. In Fig. 3 IGF dose
response curves are presented.
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Fig. 3:IGF dose response curves on HEK cells with varying cell
number measured in white 384-well SV format using
the PHERAstar Plus in HTRF mode.

With increasing concentration of IGF the HTRF
signal increases. Using a 4-parameter-fit allows
for ECs, calculations depending on the cell
number.

Discussion

Next to ligand stimulation the inhibition of IGF
stimulation was investigated. Two phosphat-
idylinositol-3 kinase inhibitors (Wortmannin and PI-
103) were added at various concentrations (Fig. 4).
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Fig. 4:Phospho-Akt assay inhibition of IGF stimulation on HEK 293
cells measured in 384-well format using the PHERAstar Plus
in HTRF mode.

Wortmannin and PI-103 inhibit IGF stimulation of
Akt with increasing inhibitor concentration. The

measurements allow fitting inhibitor dose response
curve and calculation of ICs, values.

Conclusion

The HTRF® Phospho-Akt assay is able to detect
phosphorylated Akt after stimulation of ligand.
The assay can be applied to whole cells or cell
lysates. The specific designed monoclonal
anti-Phospho-Akt antibody only binds Akt
phosphorylated at Ser473, not at other Akt sites
or at other related kinases. This property ensures
highest Akt (Ser473) sensitivity for the assay.

The possibility to adapt a one-plate protocol in
combination with the PHERAstar Plus microplate
reader from BMG LABTECH allows miniaturization
of the assay and therefore high-throughput
screening of interesting Akt agonists and
antagonists.
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