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microRNA as blood-based biomarkers

B. Nelson Chau
Regulus Therapeutics Inc., USA

MicroRNAs (miRNAs) are ~23 nucleotide long non-coding RNAs that regulate various biological processes through
interacting with mRNAs. In many disease states, miRNA expression is dysregulated and the aberrant signatures have been
used as diagnostic and prognostic biomarkers. miRNome is less complex (i.e. ~1,000 miRs encoded in human genome) and are
expressed in higher copy numbers compared to those of mRNAs. Recent studies show that miRNAs are released from tissues into
the circulation and the levels of specific miRNAs can be used as surrogates for the disease tissues. miRNAs are highly stable in the
circulation due to the fact that they are protein bounded and/or encapsulated in vesicles. These attributes of miRNAs have sparked
an intense interest to identify miRNAs in the circulation that can be used as easily accessible biomarkers of different disease
states. Highly sensitive and well-established technologies including real time quantitative PCR are available to quantitatively
detect miRNAs. Similar to identifying biomarkers using other analytes, consistent extraction method and profiling platform, high
standards in statistics and study design are essential for identifying biomarkers with clinical utilities. We have developed and
optimized a high throughput platform that consistently detects over a hundred of miRNAs from a small volume of serum. Using
this optimized platform and workflow, we are conducting large scale (number of samples >100) profiling studies to identify serum
miRNA biomarkers in a wide variety of disease conditions.
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