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Physiological functions of non-coding RNAs have been focused for years. Particularly, some long
non-coding RNAs have been shown to have important roles, but others have not investigated yet.

The transcription which happens at the molecular level and undergoes Brownian motion may be not
perfectly regulated. Therefore, it is possible that the transcription occurs when a RNA polymerase
encounters a site of genomic DNA by accident and a non-coding RNA which does not have any
physiological function is generated. On the other hand, it is possible that highly expressed long
non-coding RNAs tend to have physiological functions. In this scenario, it is important to measure
expression level of non-coding RNAs accurately. This approach may provide new insights not only
for individual non-coding RNAs but for possible roles of those RNAs in evolution.

General ly, to measure RNA abundance, RNA is converted to cDNA, the cDNA is amplified, and those
amplicons are sequenced. In this flow, it is assumed that the number of amplicons are proportional
to that of original RNA molecules. However, this assumption has been shown to be not always true
due to noise and/or bias in amplification and/or sequencing, etc. This is important for non-coding
RNA measurement since it is necessary to measure |low-copy expressed RNAs whose quantification is
often disturbed by noise.

In this study, we have developed a method of absolute counting of RNA molecules by using molecular
barcoding. This method provided accurate and digital measurement of number of RNA molecules
genome-wide without being affected by noise and bias. We presented results of transcriptome
analysis obtained from 100 mammal ian primary cells using this method in domestic and international
academic meetings.




