
Introduction 

The measurement of cellular 
protein phosphorylation has in 
recent years become a useful tool 
for determining the activation 
and inhibition status of cells by 
small molecule compounds and 
biotherapeutic antibodies. The 

phosphorylation event provides an exact point of cellular pathway measurement for 
testing compound specificities and signaling bias. Sensitivity is important to be able to 
work with physiologically relevant cellular models, and the ability to automate assays is 
an important attribute for assaying large sample numbers. In this study, we have 
compared two mix-and-read assay technologies, AlphaLISA® SureFire® Ultra™ and Cisbio 
HTRF®, and examined the relative assay sensitivities as well as the overall assay window 
available. This has allowed a direct comparison of assay performances to be made.
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The AlphaLISA SureFire Ultra assay kits and the Cisbio HTRF 
assay kits for phosphoproteins both provide mix-and-read 
protocols with no-wash, homogeneous formats. As such, they 
are potentially applicable to the assessment of large sample 
numbers and automation. Both technologies utilize a sandwich 
antibody system and proximity-based detection, but the reporter 
mechanisms of the two assay are different. The AlphaLISA 
SureFire Ultra assay kits (www.perkinelmer.com/SureFire) utilize 
Amplified Luminescence Proximity Homogeneous Assay  
(Alpha) beads (www.perkinelmer.com/AlphaTech), and a 
biotinylated anti-analyte antibody binds to streptavidin-coated 
Donor Beads, while another anti-analyte antibody is conjugated 
with a CaptSure™ ligand that binds specifically to the CaptSure 
monoclonal antibody on the AlphaLISA Acceptor Beads (Figure 1). 
Both antibodies bind to the analyte, when present, bringing the 
Donor and Acceptor Beads in close proximity of each other. 
Upon excitation at 680 nm, the Donor Beads emit singlet oxygen 
molecules that travel in solution to activate the Acceptor Beads 
which then emit a sharp peak of light at 615 nm. This light 
emission can then be detected on an Alpha-enabled reader,  
such as the EnSight™ and EnSpire® Multimode Plate Readers, or 
EnVision® Multilabel Plate Reader.

The Cisbio HTRF assay kits (www.htrf.com) utilize the same dual 
antibody format, but one antibody is labeled with Eu3+-cryptate as 
donor and the other is labeled with d2 as acceptor (Figure 2). By 
binding to the target, these labeled antibodies are brought into 
proximity, which then leads to a time-resolved fluorescence energy 
transfer (TR-FRET) signal upon excitation in a plate reader. 

One of the differences between these two technologies is the 
distance and orientation that they can afford between the donor 
and acceptor: TR-FRET can afford a maximum of 15 nm distance 
between the donor and acceptor, with parallel dipole orientation  
of the dyes for energy transfer. In contrast, Alpha can afford up to 
200 nm, with no orientation constraint to get a proximity signal. 
Another difference worth noting is the wide dynamic range of 
Alpha, which is similar to that of a luminescence-based assay, while 
the dynamic range of TR-FRET assays, being based on fluorescence, 

is less broad. From these differences, one can expect much easier 
assay development and wider dynamic range when using Alpha 
compared to TR-FRET. On the practical side, AlphaLISA SureFire 
Ultra reagents are stored at 4 °C, making them rapidly available 
for using, while CisBio reagents are stored at -20 °C so need time 
for thawing, and cannot be either stored at 4 °C for more than 
two days, or re-frozen and thawed for multiple cycles.

Figure 1. AlphaLISA SureFire Ultra assay principle. Each Donor bead emits 
thousands of singlet oxygen molecules, providing signal amplification. Singlet 
oxygen can travel over 200 nm to reach the acceptor beads, providing flexibility in 
antibodies choice.

Materials and Methods

Reagents

Instrumentation
All AlphaLISA and TR-FRET measurements were performed on the 
PerkinElmer EnVision Multimode Plate Reader. For HTRF readings, 
a 620/40 nm filter (PerkinElmer 2100-5760) and a 665/7.5 nm 
filter (PerkinElmer 2100-5110) were used. AlphaLISA SureFire Ultra 
results are expressed as “Alpha counts”, and HTRF results were 
expressed as DeltaF, calculated according to CisBio instructions.

AlphaLISA SureFire Ultra p-ERK 1/2 (Thr202/Tyr204) 
Assay kit – 500 tests

PerkinElmer # 
ALSU-PERK-A500

AlphaLISA SureFire Ultra p-AKT 1/2/3 (Ser473)  
Assay kit – 500 tests

PerkinElmer #
ALSU-PAKT-B500

OptiPlate™-384 White Opaque Microplate  
(For AlphaLISA SureFire Ultra assays)

PerkinElmer # 6007290

Cisbio Advanced Phospho-ERK 1/2 (Thr202/Tyr204) 
Assay kit - 500 tests

Cisbio #
64AERPEG

Cisbio Phospho-ERK 1/2 (Thr202/Tyr204)  
Assay kit - 500 tests

Cisbio #
64ERKPEG

Cisbio Phospho AKT (Ser473) Assay kit - 500 tests
Cisbio #
64AKSPEG

Proxiplate™ Plus, white, shallow 384-well  
(For Cisbio HTRF assays)

PerkinElmer # 6008280

Recombinant p-ERK
Biaffin #
PK-ERK2-A010

Recombinant p-AKT1
Biaffin #
PKBA-A020

TopSeal-A PerkinElmer # 6050195

Figure 2. TR-FRET (HTRF) assay principle. The efficiency of fluorescence 
resonance energy transfer is inversely proportional to the sixth power of the distance 
between donor and acceptor dyes, which translates into a very rapid decrease of the 
TR-FRET signal with increasing distances. This limits the choice of antibodies that can 
be used for the assay, as they must be close from each other by a maximum of 15 nm.
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AlphaLISA SureFire Ultra Assays
As depicted in Figure 3, samples of recombinant protein 
standards, diluted in kit 1X Lysis buffer, or cellular extract, made 
and diluted as indicated with kit 1X Lysis buffer, were added to a 
384-well OptiPlate in a 20 μL total reaction volume containing  
10 μg/mL (final) SA-donor and CaptSure AlphaLISA Acceptor Beads.  

Results

Assay sensitivity and maximal dynamic range for both the 
AlphaLISA SureFire Ultra assay kits and the Cisbio HTRF assay  
kits were tested using recombinant proteins (Figures 5 and 6).  
As shown in Figure 5, the measurement of p-ERK was carried out 
with the AlphaLISA SureFire Ultra kit, performed in a single 
incubation of two hours. Two Cisbio HTRF assays were similarly 
tested, being the standard Phospho-ERK and the Advanced 
Phospho-ERK kits. The standard Cisbio p-ERK assay has a two 
hour incubation, while the Advanced p-ERK assay has a four hour 
incubation period. The Advanced Phospho-ERK kit is marketed as 
an enhanced sensitivity kit by Cisbio. 

Data was compared, and the lower limit of detection (LLOD) 
calculated for each assay, as well as signal window of maximal 
fold above basal (buffer only) values. LLOD was calculated by 
taking three times the standard deviation of nine background 
replicates and adding it to the background average.

Recombinant p-ERK detection
The AlphaLISA SureFire Ultra assay (LLOD 0.07 ng/mL) is clearly 
superior in sensitivity to both standard and enhanced Cisbio kits 
(LLOD 0.63 ng/mL for both CisBio kits). In addition, the AlphaLISA 
SureFire Ultra p-ERK kit had a 50-100 fold greater signal window 
compared with the Advanced and standard Cisbio HTRF p-ERK kits, 
respectively, which translates into a much wider dynamic range.

Recombinant p-AKT (Ser473) detection
As shown in Figure 6, the measurement of p-AKT (Ser473) was 
carried out with the AlphaLISA SureFire Ultra kit, performed in a 
single incubation of two hours. The Cisbio HTRF p-AKT (Ser473) 
assay was similarly tested, as shown, with the assay carried out in a 
four hour incubation, as suggested by the manufacturer. 

Each assay had similar LLOD (0.06 ng/mL). However, considering 
that only 10 µL of sample were engaged in the AlphaLISA 
SureFire Ultra assay, while 16 µL were used in the HTRF assay,  
it can be considered that the AlphaLISA SureFire Ultra assay  
was able to detect a smaller amount of phosphorylated protein 
compared to the HTRF assay. In addition, the AlphaLISA SureFire 
Ultra assay is clearly superior in maximal signal window, with an 
80-fold greater signal-to-background. Moreover, it was clear that 
the Cisbio assay was showing evidence of a ‘hook’ effect at the 
higher analyte concentrations.  

Cisbio HTRF Assays
As depicted in Figure 4, samples of recombinant protein 
standards, diluted in Cisbio kit 1X Lysis buffer, or cellular extract, 
made and diluted as indicated with Cisbio kit 1X Lysis buffer, were 
added to a 384-well ProxiPlate in a 20 μL total reaction volume 
containing 16 μL sample and 4 μL of combined assay antibodies.  

Figure 3. AlphaLISA SureFire Ultra assay protocol for p-AKT and p-ERK assays. 
Acceptor Mix was made by mixing Reaction Buffer, Activation Buffer and 
CaptSure AlphaLISA Acceptor beads. Donor Mix was made by mixing Dilution 
Buffer and AlphaScreen Donor beads. Some of the assays for other targets use a  
2 x 1 h incubation protocol.

Add 10 μL of cell extract or protein standard  
to 384-well assay plate

Add 5 μL of Acceptor Mix to plate  
Add 5 μL Donor Mix to plate

Read plate with EnVision plate reader  
on Alpha settings

Figure 4. Cisbio HTRF assay protocol. Antibody Mix was made by reconstituting 
the lyophilized antibodies, and then combining equal volumes of antibodies. 
The standard Cisbio p-ERK kit assay was incubated for two hours, and the Cisbio 
Advanced p-ERK kit and p-AKT kit assays were incubated for four hours, 
according to the manufacturer’s instructions.

Add 16 μL of cell extract or protein standard to  
384-well assay plate

Add 4 μL of Antibody mix to plate

Read plate with EnVision plate reader on TR-FRET 
settings. Convert data to HTRF ratio

Figure 5. Measurement of recombinant phospho-ERK. The concentration values 
on the x-axis relate to the concentrations in the engaged sample (i.e. in the 10 µL of 
sample for SureFire and the 16 µL for HTRF.)

incubate 2 hours 
(subdued light)

incubate 2 or 4 hours
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Conclusion

The AlphaLISA SureFire Ultra assay platform, as shown by the 
p-ERK and p-AKT (Ser473) assays, significantly outperformed the 
Cisbio HTRF assays for these targets, while using less sample 
material to achieve this. In addition, the AlphaLISA assays took 
half the time of the Cisbio Advanced p-ERK and p-AKT assays, 
two hours rather than four hours. 

With the greatly superior signal window of the AlphaLISA 
SureFire Ultra assays, users can have greater confidence of the 
data at both low and high analyte concentrations, and potentially 
detect events with AlphaLISA SureFire Ultra that may not be 
captured by HTRF assays.

In addition, the format of the AlphaLISA SureFire Ultra assays, 
with the implementation of the CaptSure technology, means 
these assays can be applied to virtually any sample type, 
including cultured cell lysates, tissue extracts, and antibody-
containing samples. 
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Figure 6. Measurement of recombinant phospho-AKT (Ser473). Figure 7. Measurement of cellular phospho-ERK

Detection of p-ERK in cell lysates
A performance assessment of both the AlphaLISA SureFire Ultra 
and Cisbio HTRF kits on cellular extracts was also carried out 
(Figure 7). Due to the higher sensitivity of the Cisbio Advanced 
p-ERK HTRF assay kit stated by the manufacturer, this was 
compared with the AlphaLISA SureFire Ultra p-ERK kit on 
measurement of basal levels of cellular phosphorylation, with 
further inhibition of the cellular pathway with the EGF receptor 
kinase inhibitor, AG1478. 

MCF-7 cells were plated overnight at 40,000 cells/well in 200 µL 
MEM + 10 % FCS, and treated the following day for two hours 
with varying concentrations of AG1478 in MEM + 1 % FCS. The 
culture medium was removed and cells were lysed in 100 µL of 
AlphaLISA SureFire Ultra lysis buffer or in 50 µL of CisBio lysis 
buffer. 10 µL of cell lysate (corresponding to 4,000 cells) and  
16 µL of cell lysate (corresponding to 12,800 cells) were assayed 
for pERK respectively by AlphaLISA SureFire Ultra and CisBio 
Advanced pERK assays, according to the manufacturers’ protocols. 

It is clear (Figure 7) that the assay window obtained by the 
AlphaLISA SureFire Ultra p-ERK kit was significantly greater  
than that of the Cisbio Advanced p-ERK kit, thus allowing a far 
greater level of confidence in data of small changes in level of 
phosphorylation of p-ERK. 


