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INTRODUCTION

Protein phosphorylation is a basic mecha-
nism for modification of protein function in
eukaryotic cells. Tyrosine kinases are in-
volved in immune, endocrine and nervous
system physiology and pathology. Tyrosine
kinase function increases the level of
phosphorylated tyrosine in many cellular
proteins which leads to various activation
processes.

DELFIA® assays are separation assays built
on coated microtitration plates. DELFIA
assays have high sensitivity and wide
dynamic range. The enhancement step is a
unique proprietary feature of DELFIA tech-
nology and it is the key to high sensitivity.

In the DELFIA Tyrosine Kinase assay the
enzymatic reaction is first carried out with
biotinylated substrate. Then the reaction
mixture is diluted and transferred to a
Streptavidin plate. After collecting the
biotinylated substrate to the plate an anti-
body against phosphorylated tyrosine binds
to the phosphorylated substrate. Enhance-
ment Solution dissociates europium ions
from the labelled anti-phosphotyrosine anti-
body into solution, where they form highly
fluorescent chelates with components of the
Enhancement Solution. The fluorescence of
each sample is proportional to tyrosine
kinase activity.

Sensitive DELFIA® Abl Tyrosine Kinase Assay
using Poly(Glu,Ala,Tyr) Substrate
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EXAMPLE OF AN ASSAY
PROTOCOL

Enzymatic reaction
The final concentrations in the enzyme
reaction were as follows: 2u/µL Abl protein
Tyrosine Kinase (Cell Signaling Technology),
0.5 µM Biotinylated poly(Glu,Ala,Tyr)
Substrate, 0.5 mM ATP and 1 x Reaction
Buffer (Cell Signaling Technology).
The reaction was incubated 1 hour at + 37 °C.

DETECTION OF TYROSINE
PHOSPHORYLATION

After enzymatic reaction the mixture was
diluted 1:50 with DELFIA Assay Buffer and
pipetted to Streptavidin Microtitration Strips.
Streptavidin Strips were incubated 1 hour
with slow shake and washed two times with
DELFIA Platewash. DELFIA Eu-N1 labelled
anti-phosphotyrosine antibody (PT66) was
diluted to 250 ng/ml and pipetted to plate.
The strips were incubated for 1 hour with
slow shake and washed four times with
DELFIA Platewash. DELFIA Enhancement
Solution was added and the plate was shaken
slowly for five minutes. The fluorescence
was measured on the VICTOR™ multilabel
counter.

RESULTS

Biotinylated poly(Glu,Ala,Tyr) Substrate is
composed of polypeptides of different length.
This substrate works very well in the DELFIA
assay (Table 1).

A signal-to-noise ratio up to 6500 can be
reached with Abl Tyrosine Kinase. The reac-
tion can also be run with 0.1 µM substrate
concentration with little or no effect on sig-
nal-to-noise ratio. The reaction mixture
should be diluted to 1:20 before application
to Streptavidin Strips when using 0.1 µM
substrate concentration.

The DELFIA Tyrosine Kinase Kit (Product
Number AD0122) has also been tested with
Src (p60c-src) Tyrosine Kinase (Upstate Bio-
technology). The signal-to-noise reached
with 0.5 µM substrate and 45U/ml enzyme
concentration was 2027.

Table 1. Signal to noise ratios of DELFIA Tyrosine
Kinase assay with two different enzymes.
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How to improve the results?

- Check the enzyme activity.

Note that it cannot be guaranteed
that the biotinylated
poly(Glu,Ala,Tyr) is accepted as a
substrate by all Tyrosine kinases.
Positive control (biotinylated
phosphopeptide) can also be used
to test the assay procedure (Sup-
plied with the DELFIA Tyrosine
Kinase kit, AD0122).

- Adhesive tape must not be used
during enhancement step.

- After storage filter the Eu-labelled
anti-phosphotyrosine antibody
through a 0.2 µm membrane

- After incubation with Eu-labelled
anti-phosphotyrosine antibody 4-6
washing cycles with DELFIA Plate
Wash is adequate. When washing
the strips, ensure that each well is
filled up completely to the top.
After washing, check that the wells
are dry. With other plate washers
the number of wash cycles have to
be optimized. The required
number of wash cycles may be
higher.

- See above.

- Use at least 5-10 minutes incuba-
tion on a shaker before measure-
ment. For every shaker, check the
time needed for maximal signal.

- Check your pipetting technique.
A dedicated Eppendorf Multi-
pipette or Dispenser is recommended
for dispensing Enhancement Solution.

- For high background see above.
- Optimize the concentration of the

enzyme, substrate and ATP in the
enzymatic assay.

Problem

No counts or very low
counts.

High background of the
assay.

Poor reproducibility of
samples.
How to improve preci-
sion?

How to improve
sensitivity of the assay?

Possible reason

- Low enzyme activity

- Use of adhesive tape during
enhancement step.

- Presence of aggregated
immuglobulins.

- Inadequate washing prior to
measurement.

- Inadequate washing prior to
measurement.

- Too short incubation with
Enhancement Solution.

- Inadequate pipetting tech-
nique.

TROUBLE SHOOTING
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PRODUCTS AVAILABLE

DELFIA Tyrosine Kinase Kit AD0122
The kit includes the following products
- DELFIA Eu-N1-labelled antiphosphotyrosine antibody (PT66), 15 µg
- Biotinylated poly(Glu,Ala,Tyr) Substrate, 10 nmol
- Positive control (biotinylated phosphopeptide), 0.5 nmol
- Wash Concentrate, 2x40 ml
- Assay Buffer, 2x50 ml
- Enhancement Solution, 50 ml
- Streptavidin Microtitration Strips, 2 plates

DELFIA Eu-N1 labelled anti-phosphotyrosine antibody (PT66), 50 µg AD0040
DELFIA Eu-N1 labelled anti-phosphotyrosine antibody (PT66), 1 mg AD0041

Streptavidin coated Microtitration Strips, 10 plates 4009-0010
DELFIA Streptavidin coated yellow plates, 10 plates AAND-0005
Streptavidin coated white 384 well plate CC11-B10

DELFIA Assay Buffer 50 ml 1244-106
250 ml 1244-111
1 litre 4002-0010

DELFIA Wash Concentrate 250 ml 1244-114

DELFIA Enhancement Solution 50 ml 1244-104
250 ml 1244-105
1 litre 4001-0010


