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The SuperRCA protocol uses a specifc type of DNA probe and two consecutive rounds of 

rolling circle amplification (RCA) to massively amplify rare DNA molecules. This has many 

applications, but is currently being explored for use in post-treatment cancer diagnostics. 

After remission is achieved patients still go in for regular check-ups and provide samples. 

These samples are analysed to make sure that the remission is lasting and the cancer is not 

returning. Compared to other available methods superRCA is much more sensitive, allowing 

the detection of the DNA of cancer cells at 1 in 100 000 concentration. 

While DNA is the long term memory of cells, RNA is the adapter molecule that our cells use 

to transfer information from the DNA into a form that can be used as a template for protein 

production. RNA has slightly different properties to DNA due to its alternative chemical 

structure and is less stable as a result. When dealing with proteins that are difficult to measure 

themselves, their corresponding RNA templates can be analysed instead to get an idea of the 

proteins expression level. 

The goal of this project was to adapt the existing superRCA protocol for use with RNA 

instead of DNA and inside of cells instead of using processed cellular material. This required 

altering the protocol to accomodate the properties of RNA compared to DNA and figuring out 

how to process the cells to allow the reactions to take place inside of them without destroying 

them. 

Cells were first stabilized using formaldehyde, which crosslinks the proteins within the cells 

to one another, making them stable and inert. Then, cells were treated with a solution which 

forms holes in their memebranes, allowing the components required for the superRCA 

reactions to enter and exit cells freely. The cells do not break apart from this injury due to the 

crosslinking of their proteins which hold them together. 

After inital failures we were able to adapt the superRCA protocol for use with RNA inside of 

whole cells, however there were a few problems with the new protocol that we were unable 

to resolve during this project. The protocol has many steps and washes between the steps and 

this results in a loss of cells as large as 90% over the course of the protocol. Additionally, the 

fluorescent probes used to detect the reaction products sometimes bind non-specifically, 

increasing the background noise of the data produced. 

Overall, the project was a success and a preliminary protocol for detection of RNA within 

single cells was developed. However, this protocol will require a lot more work to become 

viable as a tool for research or diagnostics. 


