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Schedule 

• Week 1: 

– Introduction 

– Reagents preparation 

– Ligand immobilization of Protocol 1 

 

• Week 2: 

– Kinetics of Protocol 2 

– Data analysis 
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Introduction Outline 

• Idea and Objectives 

• Biacore components 

• Experiment description 
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Idea 

• We want to see binding between any 
biomolecules 
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Idea 

• Specificity: how selective? 

• Concentration: how much active sample? 

• Kinetics: speed of the interaction. 

• Affinity: how strong? 

• Thermodynamics: what drives the interaction? 

 

label-free system with 
real-time detection 
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Advantages of label-free detection 
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Biacore X100 
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Components 
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SPR detection 
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Microfluidics 

 

3/1/2011 10 



Flow cells 
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Sensorchips 

• 50 nm uniform gold layer 

• Well defined reflectance minimum 

• Suitable for covalent attachment 

• Inert in physiological buffer conditions 
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CM5 sensorchip 
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CM5 sensorchip 

• Advantages of the dextran matrix: 

– Hydrofilic and flexible 

– Low non-specific binding 

– Matrix increases surface and allows high 
immobilization 

– Easy to activate and use for covalent coupling 

– Withstands extensive regenerations 
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Experiment 
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Surface preparation 
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Direct or Capture immobilization 
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Find optimal coupling conditions 
pH scouting/ concentration scouting 
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Amine coupling 
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Capture analyses cycle 
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Pro’s and con’s in capturing 
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Binding kinetics result: the sensorgram 
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Regeneration 

• Removes bound analyte completely from the 
surface 

• The activity of the surface must remain unaffected 

• Efficient regeneration is crucial for high-quality 
data 
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Assay formats 

• Direct 

• Sandwich 

• Competitive 

• Inibition 
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Direct assay 

• Sensor preparation: 
Antibodies directed against 
the antigen are immobilized 
on the sensor surface. 

• Detection: 
    Sample solution containing 

the antigen is then incubated 
with the sensitized sensors 
surface.  

• Signal-measurand 
relationship: 

 The signal increase correlates 
with the amount of antigen 
in the sample.   
 

Suitable for high molecular weight 
molecules 
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Sandwich Assay 

• Sensor preparation: Antibodies are 
immobilized on the surface 

• Detection: 
    Sample solution containing the 

antigen is then incubated with the 
sensitized sensors surface. In a 
second step, a secondary antibody 
binds specifically with the antigen.   

• Signal-measurand relationship: 
 The increase in signal is 

proportional to the amount of 
antigen in the sample. The high 
molecular weight of the secondary 
antibody is usually sufficient  to 
monitor the binding process. 
Conjugated antibodies can be used. 
 

To be selected fro relatively high 
molecular weight antigens and when 
high affinity antibodies are available. 
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Competition Assay 

• Sensor preparation: Antibodies 
are immobilized on the surface 

• Detection: 
    Sample solution that contains 

the antigen is mixed with an 
antigen conjugate  

• Signal-measurand relationship: 
 The difference in signal between 

a reference sample containing 
only conjugated antigen and the 
sample solution indicates the 
amount of antigen in the 
sample. High antigen 
concentration in the sample will 
result in low signals (less 
conjugated antigen can be 
bound). 

Designed for low molecular weight 
antigens that do not generate 
sufficient signal when they accumulate 
on the surface (Direct assay) and are 
too small for a sandwich assay.  
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Inhibition Assay 

• Sensor preparation: The target antigen 
is immobilized on the sensor surface. 

• Detection: 
    Sample solution that contains the 

antigen is mixed with specific antibodies 
in excess. Antibodies bind both to the 
antigen in solution and to the antigen 
bound previously on the sensor surface.  

• Signal-measurand relationship: 
 The difference in signal between a blank 

sample that does not contain the 
antigen and the sample solution 
indicates the amount of antigen in the 
sample. High antigen concentration 
result in low signals. Antibodies have 
high molecules weight and can be 
directly detected.   

Designed for low molecular weight 
antigens that do not generate 
sufficient signal when they accumulate 
on the surface (Direct assay) and are 
too small for a sandwich assay.  
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Multi-cycle and Single-cycle kinetics 
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Affinity constants 
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Biacore X100 
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Set-up to results 
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Set-up to results 
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Set-up to results 
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Set-up to results 
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Set-up to results 
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