
 

Improved gene expression atlas shows that
many human long non-coding RNAs may
actually be functional
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This is a computer graphic of an RNA molecule. Credit: Richard
Feldmann/Wikipedia
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While it was once believed that genes regulated biological functions
almost exclusively by being transcribed to coding RNAs that were then
translated into proteins, it is now known that the picture is much more
complex. In fact, studies examining the association between genes and
diseases have shown that most disease variants are found outside of
protein-coding genes.

The RIKEN-led FANTOM consortium pioneered the discovery of non-
coding RNAs over a decade ago, revealing the complexity of the
transcriptional landscape in mammalian genomes for the first time. The
FANTOM consortium continues to be on the leading edge of studies into
the origins and functions of non-coding RNAs. In their latest work,
published in Nature, the team has generated a comprehensive atlas of
human long non-coding RNAs with substantially improved gene models,
allowing them to better assess the diversity and functionality of these
RNAs. Most attempts today to draw maps of RNA transcription rely on
sequencing technologies that do not always accurately identify the
beginnings, or 5' ends, of the RNA transcripts. To overcome this
limitation, the team used a technology known as Cap Analysis of Gene
Expression (CAGE), which was developed at RIKEN, to build an atlas
of human long non-coding RNAs with accurate 5' ends, precisely
pinpointing where in the genome their transcription is initiated

The atlas, which contains 27,919 long non-coding RNAs, summarizes
for the first time their expression patterns across the major human cell
types and tissues. By intersecting this atlas with genomic and genetic
data, their results suggest that 19,175 of these RNAs may be functional,
hinting that there could be as many—or even more—functional non-
coding RNAs than the approximately 20,000 protein-coding genes in the
human genome.

"There is strong debate in the scientific community on whether the
thousands of long non-coding RNAs generated from our genomes are

2/4



 

functional or simply byproducts of a noisy transcriptional machinery."
says Professor Alistair Forrest of the Harry Perkins Institute of Medical
Research at the University of Western Australia and Senior Visiting
Scientist at the RIKEN Center for Life Science Technologies (CLST),
one of the corresponding authors of the paper, "By integrating the
improved gene models with data from gene expression, evolutionary
conservation and genetic studies, we find compelling evidence that the
majority of these long non-coding RNAs appear to be functional, and for
nearly 2,000 of them we reveal their potential involvement in diseases
and other genetic traits."

"Intriguingly," says Chung-Chau Hon of CLST, first author on the paper,
"the majority of long non-coding RNAs appear to be generated from
enhancer elements. It deepens our understanding towards the largely
heterogeneous origins of long non-coding RNAs."

According to Piero Carninci of CLST, "The improved gene models and
the broad functional hints of human long non-coding RNAs derived
from this atlas could serve as a Rosetta Stone for us to experimentally
investigate their functional relevance as part of our ongoing work for the
upcoming edition of the FANTOM consortium. We anticipate that these
results could further push the boundary of our understanding of the
functions of the non-coding portion of our genome.".

The resources of the long non-coding RNA atlas are available at 
fantom.gsc.riken.jp/cat .

  More information: Chung-Chau Hon et al, An atlas of human long
non-coding RNAs with accurate 5′ ends, Nature (2017). DOI:
10.1038/nature21374
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