
Introduction
Protein tyrosine kinases play a key role in signal transduc-
tion and normal cell growth. They are also involved in nu-
merous proliferative diseases like cancer and atherosclero-
sis, in addition to a number of autoimmune diseases. For
that reason the tyrosine kinases are often targeted in re-
search and HTS laboratories for new drug discovery. We
have designed a very robust, low cost, generic tyrosine ki-
nase assay using a new P-Tyr-100 AlphaScreen kit.  The
AlphaScreen™ P-Tyr-100 assay is designed to measure the
activity of tyrosine kinases with very high sensitivity and
specificity. Until recently, two antibodies were commonly
used to detect tyrosine kinase activity: PY20 and PT66.  The
new antibody clone P-Tyr-100 binds to a broader range of
peptides with a higher affinity, since its binding activity is
independent of the adjacent amino acid sequence. Using
the AlphaScreen detection platform, P-Tyr-100 has shown
superior phosphotyrosine detection characteristics and re-
sults in an assay with signal-to-background (S/B) ratios of
over 250 and signals over 150,000 cps.

Principles of AlphaScreen Technology
AlphaScreen is a bead based non-radioactive Amplified Lu-
minescent Proximity Homogeneous Assay. When a biologi-
cal interaction brings the beads together, a cascade of
chemical reactions act to produce a greatly amplified signal.
On laser excitation, a photosensitizer in the “Donor” bead
converts ambient oxygen to a more excited singlet state.
The singlet state oxygen molecules diffuse across to react
with a thioxene derivative in the Acceptor bead, generating
chemiluminescence at 370 nm that further activates
fluorophores contained in the same bead. The fluorophores
subsequently emit light at 520-620 nm.

In the absence of a specific biological interaction, the  sin-
glet state oxygen molecules produced by the Donor bead
go undetected without the close proximity of the Acceptor
bead. As a result no signal is produced.

AlphaScreen provides a highly versatile, sensitive, time-re-
solved, homogeneous and miniaturizable means to effi-
ciently perform assay development and HTS resulting in
higher throughput at lower costs.

To maximize AlphaScreen signal detection, the
AlphaQuest®-HTS and Fusion™α Microplate Analyzers
were developed with the capability to measure assays in
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multi-well plates. These instruments use a highly efficient
laser diode emitting at 680 nm, fiber optics and specially op-
timized photomultiplier tubes.

For further details on AlphaScreen technology, refer to Ap-
plication Note ASC-001: Principles of AlphaScreen.

AlphaScreen P-Tyr-100 Assay for Insulin
Receptor Tyrosine Kinase
The AlphaScreen P-Tyr-100 assay kit was used to test the
activity of the soluble ß-insulin receptor kinase domain
(IRKD), derived from the cytoplasmic portion of the human
insulin receptor. IRKD is constitutively active and retains its
substrate specificit ies, kinetic constants and
autophosphorylation sites without the requirement for hor-
mone-mediated activation. The assay uses the broad spec-
trum substrate poly[Glu:Tyr] (4:1), and is based on the bind-
ing between the phosphorylated polypeptide and the anti-
phosphotyrosine antibody P-Tyr-100 conjugated to Accep-
tor beads as shown in Figure 1. This assay is also appli-
cable to other tyrosine kinases using either poly[Glu:Tyr] or
poly[Glu:Ala:Tyr] as substrates.

Materials and Methods
The AlphaScreen P-Tyr-100 Assay Kit is composed of Do-
nor-streptavidin and Acceptor-P-Tyr-100 beads.

P-Tyr-100 antibody was purchased from Cell Signaling
Technologies. IRKD enzyme was purchased from
Calbiochem, c-Src was from Upstate Biotechnology Inc. and
EGF Receptor from Sigma. Biotinylated poly[Glu:Tyr] (4:1)
and poly[Glu:Ala:Tyr] (1:1:1) are available from Packard
BioScience Company.

The AlphaScreen P-Tyr-100 assay involves the following
three steps:

1. Mix IRKD enzyme, biotinylated poly[Glu:Tyr] and ATP
in a well of a 384-well plate; incubate for 30 minutes
at room temperature (RT).

2. Quench by adding the detection buffer containing
EDTA, Donor-Streptavidin and Acceptor-P-Tyr-100
beads; incubate for 1 hour at RT.
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Figure 2.
Enzyme Titration at 1 and 18 hour incubation.

3. Detect AlphaScreen signal using either an
AlphaQuest®-HTS or a FusionTM α microplate
analyzer.

All assays were performed in white, opaque 384-well plates
in a final volume of 25 µL. In all experiments except for en-
zyme titration, IRKD was used at 50 pg/well, poly[Glu:Tyr]
and ATP at 0.5 nM and 100 µM, respectively. Donor-
Streptavidin and Acceptor-P-Tyr-100 beads were used at
20 µM each.

Results
Higher Performance of AlphaScreen P-Tyr-100
Using a generic substrate, poly[Glu:Tyr], AlphaScreen P-
Tyr-100 significantly outperformed AlphaScreen PY20. At
50 pg enzyme per well, total counts were 2.4-fold higher
with AlphaScreen P-Tyr-100, with a corresponding S/B ratio
increase of >1.5 fold (Figure 2), showing that P-Tyr-100 has
a higher affinity and sensitivity for the substrate than PY20.
A signal of approximately 2800 cps and an S/B ratio of 11

Figure 1.
Binding between the phosphorylated polypeptide and the anti-phosphotyrosine antibody P-Tyr-

100 conjugated to Acceptor beads
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Figure 3.
Sensitivity of P-Tyr-100 for P-Tyrosyl Peptides

Figure 4.
Substrate Preferences for Three Tyrosine Kinases

could be obtained in one hour using as low as 5 pg of en-
zyme per well and 0.5 nM substrate. Extending the incuba-
tion time to 18 hours further increases these values.

High Sensitivity of AlphaScreen P-Tyr-100 for
Phosphotyrosyl Peptides
High sensitivity of detection was determined for two se-
quence-specific substrates. Peptide substrates for Lck and
Src were tested in the presence of an excess of non-phos-
phorylated peptides. A total of 1 µM phosphorylated and
non-phosphorylated biotinylated peptides was used to simu-
late substrate conversion by the kinases. At all ratios of
phosphorylated/total peptides tested, the specificity of de-
tection was significantly higher with Alpha-Screen P-Tyr-100
than with PY20, as shown by the high S/B results (Figure 3).
At very low concentrations of phosphorylated peptides
(<3%), only AlphaScreen P-Tyr-100 reached a significant
level of detection.

AlphaScreen P-Tyr-100 Assay is Applicable to a Wide
Range of Tyrosine Kinases
Three tyrosine kinases were tested against two synthetic
substrates.  Insulin receptor, c-Src and Epidermal Growth
Factor Receptor (EGFR) were assayed using either

poly[Glu:Tyr] (4:1) or poly[Glu:Ala:Tyr] (1:1:1). Very high sig-
nal and S/B ratios were generated with the three kinases
but with clear substrate preferences as shown in Figure 4.
Both c-Src and EGFR phosphorylated the two substrates
but with some selectivity.  The Insulin receptor, however,
was 100-fold selective for poly[Glu:Tyr].

Conclusions
Using the AlphaScreen P-Tyr-100 assay kit, very high sig-
nal and S/B ratios can be obtained, even at very low en-
zyme and substrate concentrations. The Alpha-Screen P-
Tyr-100 Tyrosine Kinase assay was found to be extremely
specific and sensitive to phosphotyrosine detection. The
assay can be used with sequence-specific as well as ge-
neric poly[Glu:Tyr] and poly[Glu:Ala:Tyr] substrates.   Due
to the superior sensitivity and broader range of substrate
sequence detection by the antibody, the AlphaScreen P-Tyr-
100 kit is the assay of choice for all tyrosine kinase research
and drug discovery.
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