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Introduction

Results

Target selectivity and specificity are common problems in the identification of lead compounds in
drug discovery. Caliper Life Sciences has developed a plug and play off-chip mobility shift assay to
quickly profile inhibitor potencies against an extensive panel of disease relevant kinases. The
selected 96 kinases include members from all the major kinase families, broadly distributed
throughout the kinome, and various disease-associated mutants. The individual kinases are
pre-dispensed into 384 well plates in optimized storage buffers and are reaction ready. Fluorescein
labeled peptide substrates and ATP are dispensed into a corresponding substrate plate. All assays
are designed to run at the apparent ATP Km. A simplified work flow allows a user to thaw plates,
dispense reconstitution buffer and compound in DMSO into the enzyme plate; and then transfer the
substrate to start the reactions. All operations can be done manually or using robotics. After a 90
minute incubation, reactions are quenched and analyzed using the LabChip EZ Reader®. The
extent of phosphorylation of a peptide is measured by electrophoretic separation of the product and
substrate. Enzyme assays are robust and reproducible. The inhibition patterns of 24 clinically
relevant compounds together with staurosporine IC50 values agree with published data.

Materials and Methods

Results (cont)

Principle of Mobility Shift Assay:

Kinase Selectivity Screening

Electrophoretic Separation of Product and Substrate

The selectivity profile of predominantly druglike 24 kinase inhibitors were run at a concentration
of 10 μM against the ProfilerPro plates. Selectivity data for all the compounds show good
correlation with literature.1

• Quenched or Kinetic reactions are sipped onto the chip by vacuum
• Product and substrate migrate at different rates through the separation channel

Results (cont)
IC50 determinations of three kinase inhibitors

The potencies of Staurosporine, Sutent ® and Gleevec ® were determined
against the panel of all 96 kinases2.

• Direct detection of both substrate and product via light-emitting diode (LED)
• Ratiometric measurement of substrate and product minimizes background interference
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Assay Conditions and Reproducibility

Plug and Play Kinase Selectivity Profiling System

(A) CHK2 - ATP Km

(B) Fractional conversion= f(t)

< 10nM

(C) Reaction Rate= f(%DMSO)

The system consists of:

10 -100nM

100 nM - 1000 nM

>1000 nM / No Inhibition

IC50 values show good correlation with literature and competitive methods

A) The LabChip EZ Reader

Staurosporine IC50 (nM)

B) ProfilerPro™ Plates

Four plates contain a total of 96 Kinases
(24 per 384 well plate) pre-dispensed in columns.
The plates are stored at -80 °C until ready to use.
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Literature
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C) The ProfilerPro microfluidic chip for
mobility shift assays.

Sample assay development data for CHK2
1.5 μM 5-FAM-KKKVSRSGLYRSPSMPENLNRPR-COOH peptide showing
A) ATP Km app of 57.8 ± 10 μM, B) reaction linearity with time and
C) Effect of DMSO (up to 6%) on reaction rate.

Low volumes of low concentration enzymes can be stored
frozen for long periods without significant degradation

EZ Reader

Measurement of Reagent Stability Enzymes were dispensed onto 384 well plates in a
proprietary storage buffer, frozen and stored at -80 °C. Enzyme activity was measured over
several months by: thawing, adding 16 μL/well of reconstitution buffer, adding 10 μL/well of
substrate/ATP, incubating at 25 °C for 90 minutes and quenching with termination buffer.

Conclusions

Stability Data ProfilerPro Plate 1 study was run for over 9 months. Generally, all enzymes
showed acceptably minimal decrease in activity. Similar results have been obtained for
ProfilerPro Plate 2.

• Assays for 96 broadly distributed kinases were developed with common reaction conditions.
• Optimized microfluidic assays resulted in very reproducible data with minimal compound interference.
• Measured inhibition at 10 μM compound and IC50’s agreed with published values.

Reproducibility
Assays are robust with average Z’>0.7 for the complete process
including reaction with liquid handling and reading, resulting in
fewer false positives and false negatives.

ProfilerPro Assay Workflow
1)

Thaw ATP/Substrate
Plate 1hr @ 28 ºC, Spin

2)

Thaw Assay Plate With
Enzymes 15 Minutes, Spin

3)

Reconstitute Enzyme In Buffer

5)
Transfer ATP/Substrate
solution to Assay Plate

6)
Incubate
@ 28 ºC for
90 minutes

7)
Add 45 μL of Stop
Buffer to Assay Plate,
Mix, Spin

8)
4)

Add Compounds To Assay Plate, Mix,
Incubate @ 28 ºC for 15 minutes

Read in
LabChip EZ Reader

• The technology does not use antibodies, ancillary detection reagents such as enzymes (luciferase,
galactosidase, proteases), quenchers and photosensitive particles.
• The ProfilerPro plates and the EZ Reader constitute a cost effective and reliable means of quickly
performing in-house kinase selectivity profiling.
• The assays can be readily adapted for mechanism of action and customized for screening clinically
relevant kinases under similar conditions.
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