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Cancer is a common disease that threats human life. There has been an urgent need for 
improved techniques and biomarkers to evaluate new cancer diagnostics and new molecularly 
targeted cancer drugs. A new technique now makes it possible to see cells that differ from the 
normal behavior. Like traffic chaos, cancer cells have difficulties with their signaling systems. 
The signaling faults, caused by key proteins, can now be seen as bright signals in an ordinary 
microscope. Compared to conventional methods, the new technique in situ PLA™ gives 
higher sensitivity, specificity, and a possibility to see proteins talking to each other.  

 

In situ Proximity Ligation Assay (in situ PLA) was developed in Rudbeck laboratory and 
commercialized by Olink Bioscience. It is a novel method for localized detection of proteins 
in cells or tumor samples. The method is based on specific antigen/antibody recognition and 
DNA copying process. If the pair of proteins is close to each other, the DNA strands attached 
to antibodies are able to form a circle template for localized DNA amplification. The 
amplified big DNA molecule is visualized by fluorescent molecules bound to the DNA.  

Researchers have discovered that cancer results from the abnormal activation of some 
signaling proteins. They can trigger a cascade of biological events that drive tumor 
progression. It has been shown that a special signaling pathway called PI3K/Akt is frequently 
disturbed in many human cancers. The most studied proteins in this pathway are HER family 
receptors, PI3K, Akt, etc.  

In my study, in situ PLA method was performed in breast cancer cells (cell lines SK-BR-3, 
MDA-175, MDA-231) as well as gastric cancer cells (cell line N87) to develop assays for 
detecting cancer at the protein level. The target proteins were HER2/HER3 dimer, 
phospho-HER3, PI3K p85α and phospho-Akt. Heregulins (HRGs) are small molecules that 
can activate the PI3K/Akt signaling pathway. In the in vitro model, cells were treated by HRG 
to alter protein expression. Results showed that all the target proteins and protein interactions 
can be detected by in situ PLA method. Clear alterations after HRG treatment were observed 
in HER2/HER3 dimer, phospho-HER3 and phospho-Akt.  

According to what I have done, some assays by in situ PLA performed well in cancer cell 
lines, which is promising in cancer Companion Diagnostics. HER2/HER3 dimer, 
phospho-HER3 and phospho-Akt could be potential biomarkers for diagnosis or drug targets. 
As the research proceeds, more novel and improved Proximity Ligation Assays will be 
developed.  
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