
Comparison of an AlphaLISA® Immunoassay to Measure the Concentration of a MIMETIBODYTM Construct 
(MMB) in Serum from Three Species

Abstract
Purpose: Early drug development programs employ studies, often in multiple species, for deter-
mination of drug safety and efficacy. Immunoassays conducted in support of these development 
programs utilize assay reagents generated in a particular species and samples may be tested by 
this method in a number of different species. To this end, industry guidance requires develop-
ment and validation of a method for each species matrix. Immunoassays typically do not employ 
drug extraction so matrix interference in assays is a common challenge. Our goal was to deter-
mine tolerance of the assay method for a validated AlphaLISA method when quantifying the same 
MIMETIBODY™ construct (MMB) in the presence of cynomolgus monkey, rat and mouse serum.

Methods: An amplified luminescent proximity homogeneous (AlphaLISA) immunoassay platform 
was developed and validated to quantify the same MMB in cynomolgus monkey, rat and mouse 
serum. The method employed a double sandwich format with non-competing anti-idiotype mouse 
monoclonal antibodies to the MMB as capture and detection reagents in the same two-step, 
homogeneous assay format.

Results: The cynomolgus monkey serum AlphaLISA method demonstrated the greatest sensitivity 
at 0.04000 mg/mL, with the rat and mouse serum assays having a similar sensitivity of 0.08000 
mg/mL. The methods for all three species had similar ranges of quantification of around 2.5-logs. 
The mouse serum AlphaLISA method required the inclusion of 10% pooled mouse serum in the 
standard curve suggesting this method may be more susceptible to the matrix effect of mouse 
serum than serum from other species. Overall, the inter-assay precision and bias were similar and 
the minimum required dilution and control diluent were the same for the methods for all three 
matrices.

Conclusions: Developing and validating assays in the same species matrix as the source of the 
reagent antibodies can affect assay performance. The three AlphaLISA methods to measure 
the same MMB in cynomolgus monkey, rat, and mouse serum had similar protocols, validation 
parameters, and performance, suggesting the development of methods from species-to-species is 
straightforward and efficient.

Experimental Design

Using the same sandwich assay format on the AlphaLISA platform for all three 
matrices, accuracy and precision, individual selectivity, and dilutional linearity 
assessments were made. All three methods employed the same reagent antibody 
pair at identical concentrations, the same minimum required dilution (MRD), and 
control dilution buffer. After further development it was determined that the pres-
ence of serum was not required in the standard curve for any method. Two adjust-
ments were made for late-stage development of the cyno serum and rat serum 
methods; the vortexing of acceptor and donor bead source vials was discontinued 
and shaker speed was increased.

All controls were prepared in pooled or individual species-specific serum and were 
frozen prior to analysis. Controls were prepared at concentrations that, when diluted 
1:10 or 1:500 for the mouse serum method, and 1:10 or 1:1,000 for the cyno and 
rat serum methods, would fall within the range of quantification. Data presented 
herein are the results from diluted controls using a validated method for mouse 
serum and developed methods for the cyno and rat serum. 

Objective

To determine the ability to use the same assay method for a validated AlphaLISA 
method when quantifying the same MMB in the presence of cynomolgus monkey 
(cyno), rat and mouse serum.

AlphaLISA® Platform

Figure 1. Utilizing a double sandwich format, the MMB was bound to an anti-
MMB Ab conjugated to acceptor beads. A biotinylated-anti-MMB Ab was bound to 
drug/acceptor bead complex, which was then bound to streptavidin-coated donor 
beads. Photo-sensitized donor bead converted ambient O2 to an excited form of 
O2 at 680 nm. Excited O2 transferred energy to acceptor bead which emitted light 
at 615 nm. Emitted light correlated with MMB concentration. 

2-Step Homogeneous AlphaLISA® Protocol

Step 1.
Add 10 µL sample, 15 µL biotinylated-Ab solution (3.76 µg/mL), and 15 µL accep-
tor bead-Ab solution (25 µg/mL) to 96-well ½ area plate. Incubate 1 hour at room 
temperature on an orbital plate shaker.

Step 2.
Add 35 µL streptavidin-coated donor beads (80 µg/mL) to components of Step 1. 
Incubate 1 hour at room temperature on an orbital plate shaker protected from light. 
Read plate on EnVision Multi-Label Plate Reader using an AlphaLISA protocol.

Standard Curve Range of Quantification Results
Table 1. Standard curve ranges for all three assays

 Standard curves are prepared in AlphaLISA assay buffer and calculated using a 4-parameter curve fit with no weighting. 

Matrix Standard Curve Range (ng/mL) Range of Quantification (ng/mL) Dynamic Range

Mouse Serum 1,024.00 - 40.00 512.00 - 80.00 1.5-logs

Cyno Serum 2,048.00 - 40.00 1,024.00 - 80.00 2.5-logs

Rat Serum 2,048.00 - 40.00 1,024.00 - 80.00 2.5-logs
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Mouse Serum AlphaLISA® Results 
Table 2. Accuracy & Precision Data

 Controls were prepared in pooled mouse serum, diluted in AlphaLISA Assay Buffer and two independent preparations were   
 tested in duplicate in six assays over multiple days. 

Characteristic Statistic

HQC MQC LQC ULOQ LLOQ

375.00
ng/mL

100.00
ng/mL

20.00
ng/mL

512.00
ng/mL

8.00
ng/mL

# Results N 12 12 12 12 12

Accuracy Mean Bias (%RE) -11.48 -4.43 -1.26 -24.69 -13.65

Precision Intra-Assay (%CV) 5.70 6.44 4.30 2.23 1.62

Inter-Assay (%CV) 7.55 8.04 5.19 6.30 16.60

Accuracy + Precision |Mean| + Inter-Assay 19.03 12.47 6.45 30.99 30.25
Mean Inter-Assay % CV: 8.74%; Mean Assay % Bias: -11.70%; Total Assay Error: 19.84% 

Table 3. Selectivity Data 
 Controls were prepared in individual male and female mouse sera, diluted in AlphaLISA Assay Buffer and tested in duplicate  
 in a single assay. 

Theoretical MMB Concentration (ng/mL)

8.00 0.00 (Unspiked)

Individual Dilution Adjusted Result (ng/mL) % Bias Adjusted Result (ng/mL) % Bias

Male 1 10 7.98 -0.25 <LLOQ N/A

Male 2 10 7.78 -2.75 <LLOQ N/A

Male 3 10 8.29 3.63 <LLOQ N/A

Male 4 10 8.23 2.88 <LLOQ N/A

Male 5 10 7.74 -3.25 <LLOQ N/A

Female 1 10 8.50 6.25 <LLOQ N/A

Female 2 10 8.88 11.00 <LLOQ N/A

Female 3 10 8.20 2.50 <LLOQ N/A

Female 4 10 7.95 -0.63 <LLOQ N/A

Female 5 10 8.39 4.88 <LLOQ N/A

Table 4. Dilutional Linearity Data 
 Controls were prepared in pooled mouse serum, diluted in AlphaLISA Assay Buffer and tested in duplicate in a single assay.  
 The presence of a hook effect was demonstrated.

Nominal MMB Concentration (ng/mL) Dilution Adjusted Result (ng/mL) % Bias

2000000.00 5,000 1726940.31 -13.65

2000000.00 10,000 1797872.84 -10.41

Cyno Serum AlphaLISA® Results
Table 5. Accuracy & Precision Data 

 Controls were prepared in pooled cyno serum, diluted in AlphaLISA Assay Buffer and two independent preparations were tested  
 in duplicate in six assays over multiple days.

Characteristic Statistic

HQC MQC LQC ULOQ LLOQ

750.00
ng/mL

100.00
ng/mL

20.00
ng/mL

1,024.00
ng/mL

8.00 
ng/mL

# Results N 12 12 12 12 12

Accuracy Mean Bias (%RE) 4.34 8.14 -4.14 -13.80 6.41

Precision Intra-Assay (%CV) 2.68 5.11 4.95 4.36 3.55

Inter-Assay (%CV) 6.55 7.44 12.07 6.83 13.30

Accuracy + Precision |Mean| + Inter-Assay 10.89 15.58 16.22 20.63 19.70
Mean Inter-Assay % CV: 9.24%; Mean Assay % Bias: 0.19%; Total Assay Error: 16.60%

Table 6. Selectivity Data 
 Controls were prepared in individual male and female cyno sera, diluted in AlphaLISA Assay Buffer and tested in duplicate in a  
 single assay. 

Theoretical MMB Concentration (ng/mL)

8.00 0.00 (Unspiked)

Individual Dilution Adjusted Result (ng/mL) % Bias Adjusted Result (ng/mL) % Bias
Male 1 10 8.38 4.71 <LLOQ N/A

Male 2 10 8.21 2.63 <LLOQ N/A

Male 3 10 8.57 7.13 <LLOQ N/A

Male 4 10 7.09 -11.33 <LLOQ N/A

Male 5 10 12.16 51.94 <LLOQ N/A

Female 1 10 8.02 0.24 <LLOQ N/A

Female 2 10 7.79 -2.63 <LLOQ N/A

Female 3 10 8.89 11.18 <LLOQ N/A

Female 4 10 7.92 -1.01 <LLOQ N/A

Female 5 10 7.91 -1.10 <LLOQ N/A

Table 7. Dilutional Linearity Data 

 Controls were prepared in pooled cyno serum, diluted in AlphaLISA Assay Buffer and tested in duplicate in a single assay. The  
 presence of a hook effect was demonstrated. 

Nominal MMB Concentration (ng/mL) Dilution Adjusted Result (ng/mL) % Bias

2000000.00 5,000 2150450.00 7.52

2000000.00 10,000 1987900.00 -0.61

Rat Serum AlphaLISA® Results
Table 8. Accuracy & Precision Data 

 Controls were prepared in pooled rat serum, diluted in AlphaLISA Assay Buffer and two independent preparations were tested  
 in duplicate in six assays over multiple days.

Characteristic Statistic

HQC MQC LQC ULOQ LLOQ

750.00
ng/mL

100.00
ng/mL

20.00
ng/mL

1,024.00
ng/mL

8.00 
ng/mL

# Results N 12 12 12 12 12

Accuracy Mean Bias (%RE) -1.11 5.31 -4.50 -9.45 16.07

Precision Intra-Assay (%CV) 6.96 5.92 6.90 2.06 4.44

Inter-Assay (%CV) 8.07 6.28 7.26 10.73 12.20

Accuracy + Precision |Mean| + Inter-Assay 9.18 11.60 11.76 20.18 28.27
Mean Inter-Assay % CV: 9.24%; Mean Assay % Bias: 0.19%; Total Assay Error: 16.60%

Table 9. Selectivity Data 
 Controls were prepared in individual male and female rat sera, diluted in AlphaLISA Assay Buffer and tested in duplicate in a  
 single assay.

Theoretical MMB Concentration (ng/mL)

8.00 0.00 (Unspiked)

Individual Dilution Adjusted Result (ng/mL) % Bias Adjusted Result (ng/mL) % Bias
Male 1 10 7.66 -4.28 <LLOQ N/A

Male 2 10 7.36 -7.99 <LLOQ N/A

Male 3 10 33.91 323.94 13.92 73.98

Male 4 10 7.07 -11.6 <LLOQ N/A

Male 5 10 6.85 -14.36 <LLOQ N/A

Female 1 10 8.42 5.21 <LLOQ N/A

Female 2 10 7.72 -3.46 <LLOQ N/A

Female 3 10 6.93 -13.36 <LLOQ N/A

Female 4 10 7.63 -4.56 <LLOQ N/A

Female 5 10 6.70 -16.24 <LLOQ N/A

Table 10. Dilutional Linearity Data

 Controls were prepared in pooled rat serum, diluted in AlphaLISA Assay Buffer and tested in duplicate in a single assay. The  
 presence of a hook effect was demonstrated.

Nominal MMB Concentration (ng/mL) Dilution Adjusted Result (ng/mL) % Bias

2000000.00 5,000 1769100.00 -11.54

2000000.00 10,000 1681800.00 -15.91

Conclusions

The acceptable performance of three methods to quantify MMB in mouse, cyno, and rat serum using the AlphaLISA platform was presented.

Developing and validating methods in matrix from the same species as the source of the reagent antibodies was shown to minimally affect assay performance. The range of quantification for the mouse serum method was slightly smaller than that of the cyno 
and rat serum methods. The method for mouse serum was shown to have dilutional linearity, similar overall precision, a slight decrease in percent bias relative to the other matrices, and was selective for the analyte. 

Overall, all three AlphaLISA methods to measure the same MMB in cynomolgus monkey, rat, and mouse serum have identical assay protocols, similar validation parameters, and performance, suggesting the development of methods from species-to-species is 
straightforward and efficient. It is unclear whether the similar protocols and performance across the three methods is an attribute of the AlphaLISA platform, or an attribute of the interaction of the reagent antibodies with the analyte in the matrices studied. 
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