BROAD KINASE COVERAGE WITH A PANEL OF Z'-LYTE™ SUBSTRATES

David A. Lasky, Jane A. Beebe, Tony A. Klink and Richard L. Somberg
Invitrogen Corporation « 501 Charmany Drive « Madison, WI 53719 « USA

Invitrogen™ discovery screening

Abstract Linear Conversion n Z'-LYTE™ Ser/Thr Kinase Substrate Panel 1 ﬁ Z'-LYTE™ Tyr Kinase Substrate Panel 1
Data from the human genome project suggest that 518 pro- A B A B
tein kinases exist, of which 90 are tyrosine kinases. Because 6 10 % % 0 — 0 — /4
of the high association between kinases and many human R El . . o o
diseases, kinases represent the second largest drug screening s :Z’ 70 o« 2 ; 0 ; 0
target. A single technology to assay these targets would A ~ g F F EID EIp
prove a valuable and enabling tool for these drug discovery z° L= = 4 - s ¥ s S :
efforts. The Z'-LYTE™ technology offers a FRET-based assay C TN LA 0 ; o o o //
that requires no radioactive substrates or expensive antibod- 1 A 5 : g e e e == LI o e o ) s EmEEm—
ies and is highly compatible with HTS or uHTS applications. : ~ : P o [MAPKAP_KfO; . o o o o 10’ 10’ 10’
0 10 20 30 40 50 60 70 80 90 100 ng/m af (ng/m [AbI1] (ng/mL) [FLT3] (ng/mL)
To demonstrate the broad coverage of the Z'-LYTE™ tech- o Ser/The 1 Phossho-bentide v /Si/f;)l:fpfoppfz v C 5
nology, we screened more than 115 different conventional 00 00 e e g C o
kinases against a panel of 8 serine/threonine and 4 tyrosine ., > , ' "
substrates. Our results demonstrate that 38 tyrosine kinases The degree of linearity of Emission Ratio to the actual % Phospho-peptide varies between pep- é " ¢ % o % 70 i " Tyri Peptide
and 47 serine/threonine Kinases, at reasonable concentra- tides (left panel) and in some cases may be less than ideal. The use of the % Phosphorylation ;E . ;i . B * Tyr2 Peptide
tions, phosphorylated at least one substrate on the panel. equation (shown below) transforms nonlinear Emission Ratio data to a nearly perfect linear fit £ 0 £ w0 g n . * Tyr 3 Peptide
This represents a >70% success rate. with actual % Phospho-peptide (right panel). g ' g S
18 _———t——— = ! lg — — {4 18 T = : . . . 1
10° 10° 10° 10" 10° 10° 0 !
(Emission Ratio X F,,.) — C g0 [IKKp] (ng/mL) [PKCa] (ng/mL) ) [EGFR] (ng/rrlli)
% Phosphorylation = 1- e  Ser/Thr 1 Peptide e  Ser/Thr 4 Peptide

Assay Principle (Coo — Cio0e) + [Emission Ratio X (Fgq, — Fyo)) ]

J Ser/Thr 5 Peptide o Ser/Thr 6 Peptide o Ser/Thr 7 Peptide o Ser/Thr 8 Peptide

The Z'-LYTE™ Tyr Kinase Substrate Panel 1 provides a quick and reliable assay to test the reactivity of a tyrosine kinase against 4 Z'-LYTE™
peptide substrates. Panel A-B Abll and FLT3 were serially diluted in Kinase Buffer and profiled against the Panel (2 pyM substrate and
800 uM ATP in the kinase reactions). Z'-LYTE™ Tyr 2 Peptide is the best substrate for Abll and Z'-LYTE™ Tyr 1 Peptide for FLT3 because
they yield maximal phosphorylation, even at low kinase concentrations. Panel C EGFR was serially diluted in Kinase Buffer supplement-
ed 2 mM MnCl, and 1 mM DTT under similar conditions as the other tyrosine kinases and Z'-LYTE™ Tyr 4 Peptide is the optimal substrate.

The Z'-LYTE™ Ser/Thr Kinase Substrate Panel 1 provides a quick and reliable assay to test the reactivity of a serine/threonine kinase
Kinase Reaction Emission Ratio = Coumarin /F]uorescein ratio of s ample wells against 8 Z'-LYTE™ peptide substrates. The eight Z'-LYTE™ Ser/Thr peptides were specifically chosen to provide substrates for differ-
4 Substrate N _ . . ent protein kinase families within the human kinome. Panel A-C PKA, MAPKAP-Kla, and IKKB were serially diluted in Kinase Buffer
Cloo% = (Coumarin 51gnal of the 100% Phosphorylatlon Control (50 mM HEPES pH 7.5, 0.01% BRIJ-35, 10 pM MgCI2, 1 mM EGTA) in a 96-well plate according to the assay protocol and profiled
w against the Panel (2 pM substrate and 800 pM ATP in the kinase reactions). PKA and MAPKAP-Kla phosphorylated several peptides
ATP substrates to varying degrees. Z'-LYTE™ Ser/Thr 1 Peptide is the best substrate for PKA, Z'-LYTE™ Ser/Thr 6 Peptide for MAPKAP-K1a,
Kinase and Z'-LYTE™ Ser/Thr 5 Peptide for IKKB because they yield maximal phosphorylation, even at low kinase concentrations. Panel D
ADP PKCa was serially diluted in Kinase Buffer supplemented with required lipid (diacylglycerol and phosphatidyl serine) under similar

conditions as the other serine/threonine kinases. PKCa phosphorylated only Z'-LYTE™ Ser/Thr 7 Peptide substrate.
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10-40% of Substrate is Phosphorylated

In a 10 pL Kinase Reaction, the kinase trans-
fers the y-phosphate of ATP to a single ser-
ine/threonine or tyrosine residue in the syn-
thetic peptide substrate (2 nM). The peptide
is labeled with two fluorophores (Coumarin
and Fluorescein)-one at each end-that make
up a FRET pair.

Co, = Coumarin signal of the 0% Phosphorylation Control
Fow = Fluorescein signal of the 100% Phosphorylation Control

F,, = Fluorescein signal of the 0% Phosphorylation Control

In Corning® low-volume NBS 384-well plates, 45 commercially available tyrosine kinases were tested against the
Z'-LYTE™ Tyr Kinase Substrate Panel 1 in the presence of 800 nM ATP in the Kinase Reactions. Z'-LYTE™ pep-
tides that were phosphorylated at least 30% with =100 ng/well kinase were considered a viable substrate for
that particular kinase. If more than one substrate was found, the top 3 peptide substrates were ranked. 38

In Corning® low-volume NBS 384-well plates (Corning # 3676), 68 commercially available serine/threonine
kinases were tested against the Z'-LYTE™ Ser/Thr Kinase Substrate Panel 1 in the presence of 800 uM ATP in
the Kinase Reactions. Z'-LYTE™ peptides that were phosphorylated at least 30% with =100 ng/well kinase were
considered a viable substrate for that particular kinase. If more than one substrate was found, the top 3 peptide

Z'-LYTE™ Tyr Reactivity Table

EC,, Values in the Z’'-LYTE™ Assay Z'-LYTE™ Ser/Thr Reactivity Table

* In Corning® low-volume NBS 384-well plates, 30 kinases from Invitrogen Corporation were titrated with their
optimal Z'-LYTE™ peptide substrate to generate EC,, values. Titrations were performed in the presence of 10, 50,
and 100 pM ATP in the Kinase Reactions. EC,, values ranged from 7 pg/well to 50 ng/well to and varied with
the amount of ATP used in the Kinase Reaction.

Development Reaction

In the Development Reaction, 5 pL of a site-
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