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Introduction

Measurement of a fluorescence intensity signal is a 

common technique frequently employed for in vitro 

assays in drug discovery laboratories. It is a simple, 

 versatile, and cost-effective method that has been used 

for several decades. A large selection of fluorescent 

probes is available on the market with different exci-

tation and emission wavelengths for various needs.

High-performance fluorescence intensity measurement

Abstract 

The activity of adenosine triphosphate (ATP)-consuming 

enzymes can be determined by measuring the concen-

tration of the adenosine diphosphate (ADP) released. 

To facilitate the assay, BellBrook Labs has developed the 

Transcreener® Fluorescence Intensity Assay Kit, where   

a fluorescence intensity signal is measured that is pro-

portional to the amount of ADP produced. For the 

detection of the fluorescence signal, a suitable plate 

reader is required, such as the TriStar² S LB 942 devel-

oped by Berthold Technologies. In order to confirm the 

compatibility of the Transcreener® Fluorescence  Intensity 

Assay Kit with the TriStar² S LB 942, we have tested the 

assay controls and an ADP/ATP standard curve that 

mimics an enzyme reaction. The large assay window of 

12 and the robust standard curve with Z’ values of    

0.7 or higher at ADP concentrations of at least 0.4 µM 

confirm that the TriStar² S LB 942 is a suitable device for  

measuring the Transcreener Fluorescence Intensity Assay.

Application Note
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Figure 1: Basic principle underlying the Transcreener® ADP2 Fluorescence Intensity Assay.

THE BELLBROOK LABS TRANSCREENER® FLUORESCENCE INTENSITY ASSAYS
displaces the tracer from the antibody-quencher 

 conjugate, resulting in an increase in fluorescence 

intensity (Figure 1). The use of a red tracer minimizes 

interference from fluorescent compounds and light 

scattering. The Transcreener® FI Assays are designed 

specifically for HTS with a single addition, mix-and-read 

format. 

The Transcreener® Fluorescence Intensity Assays   

are single step, competitive immunoassays for direct 

 de tection of nucleotides with a red fluorescence inten-

sity readout. The reagents for all of the assays are a  red 

tracer bound to a highly-specific monoclonal antibody- 

quencher conjugate. The nucleotide diphosphate or 

monophosphate produced by the target  enzyme  
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n  Absorbance (UV/VIS)

n  Fluorescence Intensity (including FRET)

n  Fluorescence Polarization

Fully modular microplate reading

Developed for full modularity and equipped with the proprietary ONE-4-ALL optical system, the TriStar2 S 

combines the user friendliness of a multimodal optical system with the sensitivity and performance of a 

dedicated optical device. The TriStar2 S provides the flexibility for today, tomorrow, and beyond in a single 

system. Users can start with the reading technology they need to master their research today and upgrade 

when they need it. The TriStar2 S series is equipped with both, top and bottom reading technology to 

support a wide range of detection modes, including

TriStar² S LB 942  
Multidetection Microplate Reader

n  Luminescence (including BRET and BRET2)

n  Time Resolved Fluorescence (TRF)

n  Time Resolved FRET (TR-FRET / HTRF®).

Up to 3 proprietary JET injectors can be installed to dispense multiple activators or detection reagents at any time 

with high accuracy and precision as well as excellent mixing performance. The option to inject in the measurement 

position offers highest sensitivity for ultra-fast flash luminescence assays. A temperature controlled microplate 

compartment ensures stable conditions whenever temperature sensitive enzymes or cells are in use. The optional 

gas control unit enables adjustment of both, O2 and CO2 gas levels, if required for cell-based applications.
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Assay Window

In order to define the maximum fluorescence window 

for the TriStar² S LB 942 plate reader, we measured the 

fluorescence intensity signal of the low (tracer + ant i - 

body) and high (free tracer, no antibody) controls, as 

described in the technical manual. The mean signals of 

24 different wells for each control were as follows: 

Sample Mean RFU SD

High control (free tracer) 11462 266

Low control (tracer + antibody) 971 37

Ratio 12

Table 1: Determination of the assay window. RFU = relative 
fluorescence units  

The maximum fluorescence window should exceed   

5 for the assay to produce reliable results. Here we 

determined an assay window of 12, which is signifi-

cantly larger. It can, therefore, be concluded that the 

Transcreener® ADP2 Fluorescence Intensity Assay is 

compatible with the TriStar² S LB 942 plate reader.

Materials and Settings

MATERIALS
n	   Berthold Technologies TriStar² S LB 942  

Multidetection Microplate Reader

n	 	  Transcreener® ADP2 Fluorescence Intensity  

Assay Kit (Catalogue No. 3013)

n  Black, small-volume 384-well microplate  

(Greiner 784900)

INSTRUMENT SETTINGS
n   Excitation filter: ID-number 39804

n  Emission filter: ID-number 39422
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Figure 2: Screenshot of the 
instrument settings dialogue in 
the MikroWin 2010 software

Figure 3: Screenshot of the results  
window in the MikroWin 2010 software. 
Rows A and B contain the high and low 
controls, respectively, while rows C to N 
contain increasing concentrations of ADP. 
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Figure 4 (A): Z‘ values calculated from a standard curve 
mimic conversion of 10 μM ATP to ADP. (B) Enlarged view  
of the lower ADP concentrations. The horizontal dotted line 
re presents the Z‘ validation mininimal qualification; the ver-
tical dotted line the 10 % ATP conversion validation point.
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ADP/ATP Standard Curve

During an enzyme reaction, ATP would be consumed 

and ADP produced. This reaction was mimicked by 

assessing different ratios of ADP and ATP, starting from 

10 µM ATP / 0 µM ADP to 0 µM ATP / 10 µM ADP. The 

concentration of adenine thereby remains constant at 

10 µM throughout. As the concentration of ADP 

increases, more of the tracer bound to the antibody will 

be displaced and released from the influence of the 

quencher. Thus, a stronger fluorescence signal results. 

The assay components were as follows:

n	   ATP/ADP mixture: 4 mM MgCl2, 2 mM EDTA,  

50 mM HEPES, pH 7.5, 1% DMSO, 0.01% Brij-35, 

ATP/ADP (combined to a constant adenine  

concentration of 10 µM)

n	   ADP detection mixture: 1X Stop & Detect Buffer B, 

8 nM ADP Alexa594 Tracer, 19.3 µg/mL ADP2 

 Antibody-IRDye®QC-1

n	   Positive control: 1X Stop & Detect Buffer B,  

8 nM ADP Alexa594 Tracer

n	   Blank control: 1X Stop & Detect Buffer B,  

10 µg/mL ADP2 Antibody-IRDye®QC-1

10 µl of 1X ADP detection mixture was given to 10 µl 

of ADP/ATP solutions of different ADP/ATP ratios.  

Thus, a final volume of 20 µl was given to each well of 

a black, small-volume 384-well plate and incubated  

for 1 h at room temperature prior to measurement.

In order to validate an instrument for use with the  

Transcreener® Fluorescence Intensity Assay, a Z‘ ≥ 0.7 at 

10 % conversion of 10 µM ATP should be obtained.  

On the TriStar² S LB 942  plate reader, the Z’ factor at 

10 % conversion of 10 µM ATP was 0.82 (Figure 4). 

Thus, the TriStar² S LB 942 plate reader is a suitable 

instrument for use with the Transcreener® ADP2  

Fluorescence Intensity Assay.
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Conclusions

A large assay window of 12 and a Z’ factor of 0.82  at 

10 % conversion of 10 µM ATP were obtained, 

 confirming the suitability of the Berthold Technologies 

 TriStar² S LB 942 Multidetection Microplate Reader for 

use with the Transcreener® Fluorescence Intensity Assay.

For Research Use Only. Not for use in diagnostic procedures.
© 2016 Berthold Technologies. All rights reserved. 
The trademarks mentioned herein are the property of Berthold 
Technologies or their respective owners unless otherwise speci-
fied. Transcreener® is a registered trademark of BellBrook Labs. 
IRDye® is a registered trademark of LI-COR Biosciences.
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