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Introduction
Real-time binding measurements for antibody-antigen 
interactions is critical for diagnostic test development and 
therapeutic antibody evaluation. Label-free measurements 
of these interactions are of particular interest since labeling 
of molecules with fluorophores might interfere with their 
binding properties. Label-free measurements allow 
characterization of unobstructed interactions between 
proteins. In this application note, we highlight the 
applications of iRiS that involve antigen-antibody binding 
analysis: antibody pair selection for immunoassays and 
characterization of Ab-Ag interactions with an emphasis on 
therapeutic Ab development. 

1. Selection of best capture antibodies for target 
analyte detection  

All label-based or label-free immunoassays make use of 
specific antibodies for the detection of a target molecule, 
such as a viral protein, toxin, or a disease biomarker. We 
used iRiS to screen multiple antibodies for reactivity 
against non-structural protein 1 (NS1) of Dengue virus [1]. 
Dengue is a member of the flavivirus genus with four 
unique serotypes: Dengue-1, Dengue-2, Dengue-3 and 
Dengue-4. For the development of immunoassays targeting 
dengue NS1, it is important to develop ligands that 
recognize all four serotypes with high affinity. 
Alternatively, serotype specific reagents may be developed 
to use for classifying dengue infection by serotype. 

Methods  
We used epoxysilane (3-(glycidoxipropyl)trimethoxysilane, 
GPTS) as the surface coating for covalently binding the  

antibodies to the silicon dioxide surface. A benchtop 
contact spotter (BioRad BioOdyssey Calligrapher) was 
used to print antibodies to the chip surface. Spotted and 
assembled iRiS chip is loaded into the iRiS instrument. 
First, assay buffer (1% BSA/PBST) is flowed through the 
chamber to reach equilibrium prior to running the assay. 
The analyte solutions (NS-1) were prepared by diluting the 
stock solution in 1% BSA/PBST to a final concentration of 
10 !g/ml. After the NS-1 is injected into the chip to record 
the association phase, buffer is subsequently injected over 
the chip surface to acquire the dissociation phase. Three 
other NS-1 from other serotypes are flowed under the same 
flow conditions. Between antigen flows, 0.1 M glycine 
buffer (pH 2.5) was used to remove bound antigens and 
regenerate the antibody surface. 

Results 
Our results (Fig. 1) show the binding curves of 3 different 
anti-NS-1 antibodies (D3, D7, and D8) for binding to NS-1 
protein from three different serotypes flowed sequentially.   
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Figure 1: Binding of different anti-NS1 antibodies to 
four different Dengue virus serotypes. 
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According to our results, D8 Ab binds with the highest 
affinity to Dengue 1 NS-1 protein whereas D3 Ab binds 
best to the Dengue 2 NS-1. Dengue 3’s NS-1binds to the 
D7 antibody with the best affinity. Dengue 4’s NS-1 is also 
detected by the D7 antibody. Since D7 recognizes all 
serotypes, it is an ideal antibody for Dengue detection.  

Conclusion 
!Using iRiS, many antibodies can be characterized against 

multiple antigens rapidly in a single experiment. 
!Capture-detection antibody pairs can also be evaluated  

by performing sandwich assays on iRiS [2]. 

!Different immobilization techniques can be selected 
based on the application. Biotinylated antibodies can be 
immobilized on the chip via streptavidin. Protein A or G 
spots can also be used for antibody immobilization. 

2. Characterization of therapeutic antibodies (Long 
koff measurements) 

Understanding binding kinetics of therapeutic antibodies is 
crucial in drug development. A slow dissociation rate is 
desired for the efficacy of the treatment. A long duration of 
kinetic measurement is necessary for accurate 
determination of Koff. Therefore, characterizing binding 
kinetics over a long period is an important capability to be 
able to obtain accurate Koff measurements and evaluate 
potential drug candidates. Long measurements are 
challenging due to the stability issues of the currently 
available characterization systems such as SPR. Bulk-effect 
due to buffer composition changes and temperature 
changes over time makes it difficult for SPR to record 
stable and accurate measurements during times on the order 
of hours. We used iRiS to measure dissociation kinetics 
over six hours for an anti-Dengue antibody and Dengue-
specific antigen. 

Methods
iRiS chips are coated with a copolymer (MCP-2, Lucidant 
Polymers) with NHS groups for the covalent attachment of 
proteins. Spot printing was performed with an M2-
Automation iTWO high precision microarray-dispensing 
instrument. We used a microarray chip spotted with Protein 
G. First, Protein G chip was inserted into the MX-104 and 
equilibrated by flowing assay buffer (1X PBST with 1% 
BSA, pH 7.4). Then, the antibody (8 ug/mL) is flowed over 
the chip to attach it to the protein G spot at 50 uL/min for 
15 min. Next, the flow cell was washed with the assay 
buffer for 10 min. The antigen  

(55 kDa) was then flowed over the attached antibody at 8 
ug/mL for 15 min. Finally, assay buffer was flowed at 6.25 
uL/min for 6 hours for the dissociation step.

Results  
Binding and debinding behavior of the antibody is shown 
in the graph below. A bivalent model was used to fit the 
data. Calculated koff from the fitted curve is 1.3 x 10-6 1/s. 

Conclusion: 
! iRiS provides unique ability of having excellent 

measurement stability over extended periods, thus 
allowing reliable and accurate characterization of 
dissociation kinetics. 

! iRiS can also perform antibody competition assays to 
evaluate the interactions between the therapeutic 
antibodies in an antibody cocktail [3].  

!Many different therapeutic antibodies can be assessed for 
their affinity on a single chip.  
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Figure 2: Antibody-antigen binding curve for an antibody with 
high affinity for its antigen. A bivalent model is used to fit the 
association and dissociation data. 
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