Multiplex assays in IMAP using the Progressive Binding

System

Abstract IMAP Assays with Protein IMAP Progressive Multiplexing: CHK1 and CDK5/p25
The IMAP® fluorescence polarization (FP) assay platform is a generic, Substrates: Histone H1 The IMAP assay platform is highly amenable to multiplexing with multiple enzymes using different
homogeneous system applicable to a variety of enzymes, including protein wavelength dye-labeled substrates. IMAP substrates have been optimized for each enzyme we test, and in
kinases. IMAP is based on the high affinity binding of phosphate to many cases are highly specific for a particular enzyme. Here the Ser/Thr kinases CHK1 and CDK5/p25 are
immobilized trivalent metals. It has been applied to a wide variety of kinases assayed simultaneously in the same wells, then read with different methods on the Analyst instrument.
spanning the whole kinome. Assays using FAM- labeled peptides as well as Multiplexed results are identical to results determined individually.
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are included in the assay to determine Figure 3. Titrations set up as in Table 1 with 20 uM ATP. Purple squares indicate multiplex multiplex assay.
the substrate only FP. See Example assay, which contained both enzymes and both substrates. A: enzyme titration with 100 nM
curves in Figure 4 IkBa-derived peptide (5FAM-GRHDSGLDSMK-CONH,), read on 485/505/530. B: enzyme
9 - titration with 20 nM GS-derived peptide (5TAMRA-KKLNRTLSVA-COOH), read on
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Using the IMAP Substrate Finder to Determine Substrates for Multiplexing: PKC isoforms Progressive Multiplexing:
- PKC zeta and PKC mu
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Figure 8 (right). Signal profiles generated with the Substrate A
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substrate and 100 pM ATP. PKCq, PKCBII, and PKCy assays contained Gg- Figure 5. Enzyme titrations set up as in Table 1 in a 1 h reaction with 100 uM ATP and
100 pM CaCl,. Three different Binding Solutions were used, B34 100 nM FAM PKCa-derived (SFAM-RFARKGSLRQKNV-COOH) and/or 100 nM TAMRA-GS-
according to the kit directions. Phospholipid and DAG were not 304 " : — derived (TAMRA-KKLNRTLSVA-COOH) peptides. Binding Solution was 100% Buffer A,
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Progressive Multiplexing with the inhibitor H89: CHK1 and Akt1 Summary
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Figure 5. A, B. Enzyme titrations set up as in Table 1 in a 1 h reaction with 100 uM ATP and 1 nM FAM CHK2tide (5FAM-AMRLERQDSIFYPK-CONH,) and/or 1 nM TAMRA-Crosstide
i bl h h 100 d 100 CHK2tid QDS CONH, d/i 00 C d
(TAMRA-GRPRTSSFAEG-COOH) peptides. Binding Solution was 75% Buffer A, 25% Buffer B, 1/400 Progressive BR. After 1h, FP was read: 485/505/530, FAM (A), 530/561/590, TAMRA (B). e Progressive Binding System allows for
Purple squares indicate the multiplex assay, which contained both enzymes and both substrates. C. EC,, determination in reaction buffer containing 0.01% Tween20 instead of 0.1% BSA, high concentrations of ATP (up to 1
binding solution 70%A/30%B, 1/600 Progressive BR. D. EC,, concentrations of Akt (0.16 U/mL) and CHK2 (0.48 U/mL) were tested in the presence of two-fold dilutions of H89 inhibitor mM) and substrate flexibility.
(Calbiochem) in a 30 minute reaction with 100 uM ATP in Tween reaction buffer (10 mM Tris-HCI, 10 mM MgCl,, 0.01% Tween-20, 0.05% NaN;, pH 7.2) containing 1 mM DTT. In separate
wells, CHK2 was tested with 100 nM CHK2tide, green circles, and Akt was tested with 100 nM TAMRA-Crosstide, red triangles. Progressive Binding Solution was 70% A/30% B, and 1/600
Progressive BR. The multiplex assay read with the 485/505/530 filter set (purple squares) or the 530/561/590 filter set (blue diamonds) contained both enzymes and both substrates. FP o
h Itipl d h the 485/505/530 fil I he 530/561/590 fil blue d d d both d both sub. f
maximal enzyme (1 U/mL Akt, 9 U/mL CHK2) labeled “100% conversion”. FP of EC,, enzyme DMSO carrier only labeled “no inhibitor”. The FP of Akt no inhibitor sample was equivalent to
55% conversion of substrate to product; the FP of CHK2 no inhibitor was 71% conversion. The multiplex assay conversion rates were 55% (Akt) and 79% (CHK2). O Molecu Iar Devices




