
Introduction

Alpha assays produce a luminescent output signal when Donor beads, that are excited at 680 nm, transfer 
energy mediated by singlet oxygen to Acceptor beads in close proximity. When singlet oxygen comes in contact 
with Acceptor beads, an energy-transfer cascade is initiated that culminates in light output at 520-620 nm for 
AlphaScreen® and 615 nm for AlphaLISA® assays. When using PerkinElmer’s EnVision® Multilabel Plate Readers 
or EnSpire® Multimode Plate Readers, the excitation energy source is a high power laser. The power level of this 
laser is considerably higher than that of a standard flash lamp used as an excitation source for other detection 
technologies.

White microplates rather than black plates are usually recommended for luminescence assays, since the white 
color reflects the light signal, resulting in a higher total assay signal. However, at high signal levels or high plate 
well-densities, e.g. 1536-well plates, some of the light may be transmitted through the walls of a well and 
detected in an adjacent well. Switching from a white plate to a black plate can reduce the amount of crosstalk, but 
at the same time the overall assay signal will be significantly reduced. As an alternative to using black plates to 
reduce well-to-well crosstalk, PerkinElmer has developed the light gray AlphaPlate™. The advantage of AlphaPlates 
compared to black plates is that crosstalk can be reduced with much less reduction to the total assay signal.

We have conducted a study comparing the performance of AlphaScreen assays in white OptiPlates™ to 
AlphaPlates in various plate well-densities. AlphaScreen Omnibeads™ were used to generate the signal that was 
detected using the EnVision plate reader. The total signal and the well-to-well crosstalk were compared for the 
two plate types. In addition, we also compared the Z’-factor in white OptiPlates to AlphaPlates.
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Figure 1.  Versatile Alpha technology, proven for a range of applications.
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Materials and Methods

Product Name Product No.

OptiPlate-384, white 6007290

AlphaPlate-384, light gray 6005350

OptiPlate-1536, white opaque 6004290

AlphaPlate-1536, light gray 6004350

ProxiPlate™-384 Plus, white, shallow well 6008280

AlphaPlate-384, light gray, shallow well 6008350

½ AreaPlate-96, white 6005560

AlphaScreen Omnibeads 6760626M

A solution of Omnibeads was prepared by adding 100 µL 
of Omnibeads to 25 mL of PBS. The Omnibead solution was 
added to the high signal well and PBS to the other wells of 
a white OptiPlate and the corresponding AlphaPlate. The 
volumes used for the different plate formats were:

1536-well 5 µL

384-well standard 20 µL

384-shallow well 10 µL

96-well ½ area 50 µL

The volumes used are representative of typical assay volumes 
for these plate types. The plates were read on the EnVision 
plate reader using the standard factory-defined AlphaScreen 
settings.

An example of the AlphaScreen crosstalk pattern that is  
typically seen is shown in Figure 1. The highlighted well 
in the center of the grid was filled with a solution of 
Omnibeads, and all other wells with PBS. This data was 
generated in a 1536-well OptiPlate; however, the same 
general pattern is seen in other plate well-densities. The 
two adjacent wells in the same row as the well containing 
OmniBeads show the greatest amount of crosstalk; lower 
crosstalk is also seen in adjacent wells in the rows above 
and below.

The EnVision Multilabel 
Plate Reader.

Figure 1.  AlphaScreen crosstalk pattern measured in 1536-well white 
OptiPlates.

Figure 2.  Platemap for calculating AlphaScreen % crosstalk.

(Average crosstalk signal – Average blank) * 100

(High signal – Average blank)

In the results section below, the crosstalk reported is the 
amount in the two adjacent wells in the same row as the 
well containing the Omnibeads. The formula used to calcu-
late the crosstalk is shown below, which uses the platemap 
defined in Figure 2.
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% Crosstalk =
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The Z’-factor was determined using plates with one half of 
the wells filled with Omnibeads and the other half of the 
wells filled with PBS. OmniBeads were added at two con-
centrations to generate both a high total signal and a low 
total signal to examine the impact of the signal level on the 
observed Z’-factor.

Results

The tables below show the AlphaScreen crosstalk in white 
Optiplates compared to AlphaPlates in various plate well-
densities. 96-well ½ area OptiPlates (½ AreaPlates) were 
tested for reference even though there is no corresponding 
½ area AlphaPlate. In all of the comparisons, there was less 
crosstalk in AlphaPlates than in white OptiPlates.

 1536-well  1536-well 
 OptiPlate AlphaPlate

High signal 231,395 147,992

Crosstalk signal 3,294 570

Blank 12 4

% Crosstalk 1.4 0.4

 384-well 384-shallow well  
 ProxiPlate AlphaPlate

High signal 352,804 132,388

Crosstalk signal 3,086 476

Blank 442 146

% Crosstalk 0.75 0.25



1536-Well Plates Z’-factor

 OptiPlate (High) AlphaPlate (High) OptiPlate (Low) AlphaPlate (Low)

Average Signal 266,522 174,772 39,578 26,304

StDev 7,029 4,310 1,101 739

% CV 2.64 2.47 2.78 2.81

Average Blank 22 8 11 7

SD 6 3 4 3

Z’-Factor 0.92 0.93 0.92 0.92

384-Shallow Well Plates Z’-factor

 ProxiPlate (High) AlphaPlate (High) ProxiPlate (Low) AlphaPlate (Low)

Average Signal 205,346 74,556 53,947 18,621

StDev 6,788 2,968 2,623 896

% CV 3.31 3.98 4.86 4.81

Average Blank 371 160 391 157

SD 54 29 58 22

Z’-Factor 0.90 0.88 0.85 0.85

The signal decreases the least in 1536-well-plates, and is 
fairly significant in 384-well plates. The AlphaPlate signals as 
a percent of the corresponding white OptiPlate signals for 
the different well densities are:

1536-well 64%

384-shallow well 38%

384-regular well 38%

Therefore, a test was performed to determine the affect of 
the decreased signal window on the Z’-factor. Omnibeads 
were added at two concentrations to generate both a high 
total signal and a low total signal. The two signals were 
compared to a PBS blank in 1536-well and 384-shallow 
well OptiPlates and AlphaPlates in order to determine the 
Z’-factor. The results are summarized in the tables below. 
For both the high and low total signal levels, the decreased 
signal window when switching from white OptiPlates plates 
to AlphaPlates did not impact the Z’-factor.

 384-well  384-well 
 OptiPlate AlphaPlate

High signal 465,932 178,696

Crosstalk signal 2,944 258

Blank 310 90

% Crosstalk 0.57 0.01

 96-well ½ AreaPlate

High signal 386,300

Crosstalk signal 56

Blank 36

% Crosstalk 0.003

A potential drawback of the use of AlphaPlates is that the 
reduction of crosstalk achieved when switching from a white 
to a gray plate is accompanied by a reduction in the overall 
signal. This narrows the signal window and can possibly 
decrease the Z’-factor for an assay. The magnitude of the 
signal reduction varies depending of the plate well-density. 
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Conclusions 

•	 The	highest	percentage	of	AlphaScreen	crosstalk	is	seen	
in 1536-well OptiPlates where it is ~1.5%.

•	 The	next	highest	amount	of	crosstalk	occurs	in	384-shallow	 
well ProxiPlates in which it is about half the amount 
observed in a 1536-well plate.

•	 Switching	from	a	white	OptiPlate	to	an	AlphaPlate	results	
in a significant, but not complete, reduction in crosstalk.

•	 The	total	signal	level	obtained	using	AlphaPlates	is	
lower than OptiPlates; however, Z'-factors measured 
in AlphaPlates are comparable to those seen using 
OptiPlates.


