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The proximity ligation assay (PLA) is a highly sensitive and selective proteomic detection 
method which can be used for detection of specific proteins, protein interactions or post-
translational modifications, including phosphorylation and glycosylation. This method is 
based on protein dual recognition via a pair of proximity probes. The proximity probe is an 
antibody with a DNA strand attached. The proximity probes bind to two epitopes in space on 
a single protein or two molecules in a complex. An applied connector oligonucleotide 
hybridizes on the two probes and ligate, forming a circular DNA strand which is the template 
for further rolling circle amplification. The product of the rolling circle amplification is a long 
single-stranded DNA, which contains the same sequence repeated as replicated from the 
circular DNA strand. The rolling circle production can be detected by hybridization to a 
complementary detection probe labeled with a fluorophore, and can be visualized in a 
microscope. Because the rolling circle production is linked to a specific antibody, we can 
localize the intended protein. As two or even three proximity probes were used to recognize 
intended protein, that not only more accurate, but also avoid the problem that antibody bind 
with other protein rather than intended one. Besides DNA signal was amplified by rolling 
circle amplification, thus only microliter sample are need for detection.  

The proximity ligation assay was used in solution phase to detect disease biomarkers, and in 
tissue or vitro cell to localize biomarkers. Based on an efficient and localized signal 
amplification tool, isothermal DNA rolling-circle amplification (RCA), we have applied PLA 
to Western blotting. The novel western blot displayed these advantages: greatly increased 
signal strength, high sensitivity and specificity via dual antibody recognition and direct 
detection of protein modifications. Data from previous single-plex western blot experiments 
already proved these superiorities, which provides a potential for specific multiplex protein 
detection. Also in clinical diagnostics, methods for simultaneous determination of multiple 
disease biomarkers within a single sample are increasingly in demand. 

Multiplexed assay can save time and effort as well as precious clinic sample. More 
importantly, the ability of simultaneously testing concurrent proteins in cells can contribute a 
lot to clarify the intricate protein interaction network. Expanding knowledge about cellular 
protein interaction network is crucial for a better understand of several diseases, and can 
improve early diagnosis.   

However, in order to achieve multiplex assay, specific proximity probes need to be designed, 
conjugated and tested in multiplex protein detection models.  Single-plex PLA western assay 
can be based on both levels, while primary proximity probe in multiplexed assay is required. 
Thus we designed and conjugated primary proximity probe based on the optimized protocol 
of secondary proximity probe, and tested secondary proximity and primary proximity probes 
in multiplex protein detection models. 
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