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Background:  
Circular RNAs, a new class of RNA molecules, have recently been identified in humans. Normally RNA is a 
linear molecule, for example messenger RNA, an intermediate between DNA transcription and protein 
translation. These newly-recognised circular RNAs are thought to be protected from degradation in the body 
as a result of their circular shape, and therefore are considered to be possible biomarkers for disease.  
However, it was unknown whether they could be detected in easily accessible body fluids (such as plasma). 
This summer studentship was a pilot study to determine whether circular RNAs were present in human 
plasma, and therefore could be candidate biomarkers for coronary heart disease. By optimising the RNA 
extraction protocol, this project addressed one of the main technological challenges of studying circular 
RNAs in plasma, and has provided important material for developing circular RNA assays.  
 
Aims:  

1. Optimise the RNA extraction protocol from human plasma 
2. Identify if circular RNAs are present in human plasma 

 
Methods & Results: 
RNA was extracted from plasma from whole blood from healthy volunteers who had completed informed 
consent forms. By testing a range of conditions, including RNAse R treatment (which only digests linear 
RNA) and RNA purification procedures, the RNA extraction method has been optimised, and assays were 
setup to test for specific RNAs (MAN1A2 and ZKSCAN1). These assays confirmed that circular RNAs were 
detectable in human tissue, and preliminary results showed detection of circular RNAs in human plasma. 
Currently we are doing further work to confirm the sequence of these RNA products. In addition the RNA 
found in plasma was at very low levels, so we are also continuing to optimise the extraction protocol with the 
aim of obtaining sufficient RNA for high-throughput genomic analysis.  
 
Conclusion: 
Our results suggest that circular forms of RNA may be present in human plasma. The results of this 
research are very promising, and further research in this project is required in order to identify the suitability 
of these circular RNAs as candidate biomarkers for coronary heart disease. 
 


