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Challenges in kinase assay development Aventis
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Assay principles
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Schematic assay protocols

1 ul test compound (40 uM)
+ 1 ul kinase

l 15 min rt

+ 2 yl ATP (6 pM) and peptide substrate (9 uM)

Mﬂ, m‘

+ 4 pul luciferin/luciferase* + 16 pl stop solution**
llO min rt l
read luminescence read mobility shift in Caliper 250

reaction buffer: 25 mM Tris-HCI, pH 7.4, 2 mM MnCl,, 10 mM MgCl,, 2 mM DTT, 0.02 % BSA
substrates: RPRAATF, Fluorescein-RPRAATF

* ATP monitoring solution (Cambrex) plus known inhibitor

** contains EDTA or known inhibitor



Bioluminescent assay, signal dependence on
[ATP]
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—> luminescence intensity is directly proportional to [ATP] at
concentrations up to 5 yM in the detection volume



Kinase Km determination for ATP
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— good agreement between the two assay formats



Screening collection %Aventis

compound library (1976 compounds)

reference set of 157 known kinase inhibitors

\ 4

2133 compounds



Compound library, ATP consumption assay

Solnh (ATF consumption)
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uW+30= 22.2 percent inhibition



Correlation of duplicate experiments, ATP
consumption assay
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%lnh (ATF consumption)

Luminescence quenchers, incubation
without kinase
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Compound library, mobility-shift assay

Solnh (maobility shift, 4 sippers)
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M+30=13.7 percent inhibition




Mobility-shift assay, 4-sipper vs. 12-sipper
chip

1004

a0

B0+

40

204

Solnh (mobility shift, 4 sippers)

20 0 20 40 E0 a0 100
Solnb (robility shift, 12 sippers)

circles: compound library, triangles: reference inhibitor set,
y=mx+n, m= 1.0, n=-1.9, R=0.99



ATP consumption vs. mobility-shift assay
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Overlap of active compounds

ATP consumption assay mobility-shift assay
167 positives 169 positives

overlap
160 positives



Assay quality, controls
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SD (low controls) = 1.3 and 2.1 percent inhibition for mobility-shift
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IC, at high substrate turnover

Ref: Wu G, Yuan AY, Hodge CN. Annual SBS meeting, 2002



ATP consumption assay, pros and cons b%Aventis

Advantages

e substrate variability (proteins, peptids, lipids)
no fluorescent label required

no antibody required

homogeneous, miniaturisable, high throughput
inexpensive reagents

Limitations
e [ATP]< 5 uM in detection volume
e [phosphorylation substrate] = [ATP]

— suitable for substrate identification and screening of large
compound libraries at low [ATP]



Mobility-shift assay, pros and cons b%Aventis

Advantages

e antibody-independent

e homogeneous and miniaturisable

e |ow-noise, high quality data

e |ittle compound interference, low level of false positives or
false negatives

e no upper limit on [ATP]

Limitations
e restricted to peptide substrates
e special instrument required, lower throughput

— suitable for screening of focussed libraries and compound
profiling or characterisation at different [ATP]
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