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Nowadays the diagnosis of disease has evolved, from taking the temperature or 
looking at patients’ sample under a microscope, to the molecular level, which requires 
detection of biomakers like proteins from patients’ blood to tell if the patient is having 
certain kind of disease. However, it often occurs that the protein amount in blood 
samples is too small to be detected and more sensitive methods are required for 
molecular diagnosis.  

A method called "the proximity ligation assay" (PLA) was first described in 
2002 to solve the problem. PLA is a technology that replaces protein detection by 
DNA detection. The principle of the assay goes like this (see the figure below): there 
is a pair of binders that will recognize the protein biomarkers in the sample and they 
are both linked with one short DNA molecule (blue and brown lines in the figure). 
When they bind to the same protein biomarker, the free ends of the DNA molecule 
will be linked to form one intact DNA molecule with the help of a connector DNA 
molecule (orange) in the middle and an enzyme. The number of linked DNA 
molecules can be quantified with sensitive methods. The use DNA surrogates greatly 
enhances the sensitivity protein detection in different samples like serum and plasma.  
 
 
 
 
 
 
 
 
 
 
 

 
The crucial part of PLA is the binder (antibody) that is linked to the DNA 

molecules. The antibody and DNA molecules can be linked with the interaction 
between the protein streptavidin and a small molecule called biotin. It is realized by 
adding biotin molecules to the antibody and streptavidin to the DNA because the 
biotin molecule will bind to streptavidin spontaneously. My project was to find a 
robust biotin modification reagent which could be used to biotinylate antibodies 
working in PLA. The Chromalink biotin reagent from Solulink was found to be a 
controllable and reproducible modification reagent with reasonable price and 
convenient handling which can be used when the biotinylated antibody is not 
commercially available.  
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