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Abstract

Optimizing enzymatic assays involves determining the right buffer, detergent, salt, and cation combination. The
process of finding the best conditions is very tedious, requiring many individual experiments to test each
combination of the reagents. Design of Experiment software can help eliminate some of the experiments by
selecting reagent combinations that will result in optimal conditions, while at the same time, check for
interferences between reagents. Several mobility-shift kinase assays were selected to evaluate the ultility of this
approach for assay development using a 384-well microtiter plate format. Six different buffer conditions, 5
different detergents, several salt and cation concentrations were chosen as variables. The Caliper Sciclone 3000
Liquid Handler was used to prepare the 384 different conditions created in the DesignExpert design of experiment
software. The subsequent addition of the substrate and enzyme to the plate, incubation and termination of the
reaction by the addition of EDTA, was completed on the Caliper Sciclone 3000. The amount of product formed
was determined using the LabChip 3000. Data, from the LabChip 3000 system was entered into the Design of
Experiment software and analyzed. Interactions between the various buffer components were determined and the
optimal conditions selected. The presence of different detergents and their interactions with different buffers had

Triton

B Trton
MOPS65
Brj

a profound effect on the enzyme turnover. The results from these experiments will be discussed. ron D: Detergent R 0 D: Detergent D: Detergent ™ B oo
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Figure 2a. Buffer vs Detergent. BSA=0, NaCl=0, Mg=20 mM Figure 3a. Buffer vs Detergent. BSA=0.1 mg/mL, NaCl=0, Mg=20 mM Figure 4a. Buffer vs Detergent. BSA=0, NaCI=0, Mg=20 mM Figure 5a. Buffer vs Detergent. BSA=0, NaCl=0, Mn=20 mM Figure 6a. Buffer vs Detergent. BSA=0.1 mg/mL, NaCl=0, Mg=5 mM
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Materials

« Caliper Sciclone ALH 3000 equipped with Z-8, Low Volume Head and 96-Mandrel Array
+ LabChip 3000

< Stat-Ease Design Expert Design of Experiment Software

< Corning #3656 384-well plates

“ MJ Research MSP-9601 96-well PCR plates )
* Innovative Microplates S30018 and $30028 reservoirs 005 . . . = - oot o
« 100 pL 96 format tips (Caliper #109079)
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+% The Sciclone deck was populated as shown. (Figure 1) Each
reagent was placed in a column of one of the three 12-column
reservoirs. Water was placed in an open reservoir for volume
normalization.

“ The Sciclone application launched a custom user interface
to map each reagent of the DoE table to locations on the deck.
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+ The Sciclone Z-8 stepped through the DoE table, distributing B: NaCl B: NaCl B: NaCl B: NaCl oM 25 mM 100 mM
reagents to the appropriate wells of a 384-well plate. Figure 2c. BSA vs. NaCl. Mg=20 mM, Figure 3. BSA vs. NaCl. Mg=20 mM, Figure 40, BSA vs. NaCl. Mg=20 m, Figure 5c. BS::, Ségﬁ.’m;ﬁ r"m iﬁi’?éii?i:?;!7a?k“§352,%223 pHB.5 . _ B: NaCl B )
Water was used to bring the total volume of each well to 60 L. Detergent=CHAPS, Buffer=HEPES pH7.5 Detergent=CHAPS, Buffer=HEPES pH8.0 Detergent=Brij, Buffer=HEPES pH7.0 ' Figure 6¢. BSA vs. NaCl. Mg=5 mM, Detergent=Triton, Buffer=MOPS pH6.5

Enzyme (5 pL) was then distributed using the Z-8. To initiate the
reaction the main head was used to stamp and mix peptide/ATP
(15 pL) in the assay plate. After

Figure 1. Sciclone Deck Layout
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** BSA was found to not have a significant influence




