
Results: 
• Miniaturized ADP-Glo assay in 1536-well format.  Data shows good 

signal to background and good Z’ factor value from three separated 
experiments.  

 
 
 
 
 
 
 
 

 
• In the miniaturized ADP-Glo assay, percent inhibition of GSK3β by 

LOPAC compound library and IC50 of control compound 
(Staurospoine) was determined. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                
 
 
 
 
 
 
 
   
 
 
 
• Timing for the miniaturized ADP-Glo assay on the Access workstation 

was generated. Batches of 10 plates were tested here, however, the 
throughput is sufficient for a significantly higher number of plates.  

 
 
 
 
 
 
 
 
 
 
 
Summary: 
 
Results demonstrate that a miniaturized ADP-Glo assay can be 
efficiently conducted with the Echo liquid handler.  Superb data 
quality was confirmed by precise and accurate curve fits. With 
the Labcyte Echo 525 liquid handler, scientists can evaluate 
kinase activity in a reliable, rapid and cost-effective manner.   
 
 

Staurospoine 

Abstract 
 
Small molecule screening against kinases is commonly used to discover 
drug candidates that target various human diseases. The sheer number 
of small molecules tested and new targets identified every year drives 
screening programs to push the limits of throughput and efficiency. By 
combining the nanoliter-scale and non-contact Labcyte Echo 525 liquid 
handler with the robust and ultra-sensitive Promega ADP-Glo assay, high 
throughput screening can be improved. This poster demonstrates the 
reproducibility of inhibition and IC50 determinations from a high 
throughput screen performed with the Echo 525 liquid handler. In this 
miniaturized and high throughput format high quality and reliable data can 
be achieved with reduced sample and reagent volumes.  

 
Introduction 
 
Protein kinases have become one of the most important and widely 
studied classes of enzymes in pharmaceutical research. They regulate 
many cellular processes such as signal transduction, cell growth, 
proliferation, differentiation, and metabolism. There are over 500 protein 
kinases in the human genome and since most of these are regarded as 
well-druggable targets, the search for protein kinase inhibitors will 
continue to play an important role in drug discovery research. However, 
the cost of screening these kinases with large numbers of compounds 
can dramatically increase the expense of drug discovery. To meet this 
challenge, a miniaturized and high throughput kinase screening assay 
has been developed by utilizing the Echo liquid handler and the Access 
workstation from Labcyte.  
 
 

Echo Liquid Handlers 
 
The Labcyte Echo 500 series revolutionizes liquid transfer by using 
acoustic energy to eject fluids. The Echo 550/555 liquid handlers transfer 
2.5 nL droplets for low volume transfers. They are designed to create 
compound ready plates, dose-response curves and assay assembly. The 
Echo 525 liquid handler, the newest model of Echo liquid handlers, is 
designed for rapid transfer of biochemical and genomics reagents for 
assay assembly. It transfers 25 nL droplets of most biochemical reagents. 
These can be simple fluids (media for growing cells, buffer) or viscous 
solutions (lysis buffer, antibodies with glycerol, or transfection reagents). 
There are no tips or nozzles involved which eliminates sample 
contamination and adsorption to the tips. Large volumes are transferred 
rapidly by repeating 25 nL transfers hundreds of times per second. The 
Echo liquid handlers can transfer virtually any volume from any source 
well position to any destination well position. This flexibility allows rapid 
assay optimization and assembly. The Echo liquid handlers can transfer 
reagents with high precision and accuracy, which makes assay 
miniaturization possible. Miniaturization with the Echo liquid handler 
retains high assay performance, allowing quantitative results at higher 
densities. 
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The Echo 525 liquid handler 
 

• No tips or nozzles to clog 
• No calibration required 
• No cross-contamination 
• Rapid assay assembly 
• Rapid assay optimization 

Set 1 Set 2 Set 3 

S/B 19 19 11 

CV 14% 10% 11% 

Z’ 0.58 0.60 0.61 

Per plate Batch of 10 

Peeling/Sealing/ 
centrifugation 0:01:26 

Multidrop dispense 0:00:30 

Echo 525 0:04:50 

PHERAstar FS 0:12:09 

Incubation 1:40:00 

Time  2:03:22 3:59:52 

Miniaturization of the ADP-Glo™ Screening Assay 
 
Objective: 
The goal of this study was to develop a miniaturized ADP-Glo assay to 
reduce the cost of kinase screening while maintaining the same 
sensitivity and specificity as a traditional assay volume of 20 or 50 µL. 
GSK3β was used as an example. 
 

Materials and Methods: 
Assay Ready Plate (ARP) production and replication: 
2.5 nL of a LOPAC1280 (Sigma Aldrich Cat# LO4200-1EA) compound 
library was reformatted into 1536-well white assay plates (Labcyte Cat# 
LP-0420). Three identical replicate plates were generated. Staurospoine 
(Selleckbio Cat# S1421) was dissolved in DMSO to make 10 mM stock 
solutions and further diluted in DMSO to create 16 point concentrations. 
2.5 nL diluted Staurospoine was transferred into the 1536-well assay 
plate. The resulting ARPs were heat sealed and stored at -20oC. All ARPs 
and compound titrations were created on the Echo 555 system. 

ADP-Glo assay assembly: 
GSK3β kinase enzyme system (Cat# V1991) was provided by Promega 
corporation. Kinase reaction buffer contained 40 mM Tris, 20 mM MgCl2, 
0.1 mg/mL BSA , and 50 µM DTT at pH 7.4. GSK3β, Substrate and ATP 
were diluted to 20 nM, 0.04 mg/mL and 20 µM in the kinase reaction 
buffer, respectively. Both Kinase, buffer, and substrate ATP mixture were 
added separately to an Echo-qualified 6-well source reservoir. On the day 
of the experiment, the ARPs were thawed at room temperature.  

Automated Workflow on the Access Workstation: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  The Access workstation can be customized based on assay 
requirements.  
 
 
 
 
 
 
 
 
 

Load ARPs and 6-well reservoir on the 
Access workstation 

Peel ARPs on the automated peeler 

Add Enzyme, substrate & ATP to ARPs 
with Echo system 

Seal ARPs with automated sealer and 
incubate at RT  

Peel ARPs and add ADP-Glo reagent with 
Thermo Multidrop Combi nL 

Seal ARPs and incubate at RT  

Peel ARPs and add kinase detection 
reagent with Thermo Multidrop Combi 

Read on BMG PHERAstar FS 

http://www.promega.com/�
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