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Non-coding RNAs in cardiovascular health and disease

Cardiovascular disease is a worldwide epidemic. Even though new
therapies are emerging, cardiac remodeling and subsequent heart
failure remain critical issues after myocardial infarction with high rates
of mortality. Because of the high death rate and the economic burden
for society, researchers are exploring uncharted territory aiming to
improve our understanding of the underlying processes of heart disease,
with the ultimate goal to devise new strategies for therapeutic inter-
vention. A previously unrecognized class of molecules, so called non-
coding RNAs (ncRNA), is moving into the focus as valid therapeutic
targets to tackle heart disease in (pre-)clinical settings [1].

With the advent of modern molecular biology techniques like next
generation sequencing, it has become clear that the majority of the
genome is transcribed into RNA, while only 2% of the transcribed
genome encodes proteins. The transcribed portion of the genome that
does not code for proteins is known as non-coding RNA. These non-
coding RNAs include ribosomal RNAs, transfer RNAs, microRNAs
(miRNAs) and long non-coding RNAs (lncRNAs). MiRNAs and lncRNAs
are relatively recently discovered and play important roles in post-
transcriptional and epigenetic gene expression regulation and are often
expressed in a cell-type-specific manner [1].

In this special issue, several review papers cover recent advances in
non-coding RNA research in the field of cardiovascular disease. Two
publications provide an overview of current research on circular RNAs,
a special class of RNAs that is formed by so-called backsplicing of exons
[2,3]. These exciting molecules can modulate cell behavior and are
particularly stable so that they are prime candidates for circulating
biomarkers. Non-coding RNAs have also been implicated as inter-
cellular messengers. In this regard, miRNAs have been most studied. A
comprehensive overview of the latest developments in the cardiac field
is provided by Ottaviani and colleagues [4]. Most current literature
points towards a role in epigenetic regulations of gene expression by
non-coding RNAs. This topic is covered in an excellent review paper by
De Majo and colleagues [5].

LncRNAs are arguably the hottest non-coding RNA research topic of
the moment. However, one of the biggest hurdles in coupling lncRNA
sequences to function is determining the structure based on the primary
sequence. Martens and colleagues review experimental and computational
approaches to define lncRNA structures [6]. The roles of lncRNAs in the
cardiovascular system are elaborately described in the review by Hermans-
Beijnsberger and colleagues [7]. Finally, Di Mauro and colleagues provide
a very timely overview of the possibilities and strategies to exploit non-
coding RNAs for therapy of cardiovascular diseases, a critical step in
translating non-coding RNA-based mechanisms into clinical practice [8].

Together, the articles published in this special issue of Non-coding
RNA Research show the progress made in recent years in a fast devel-
oping field of studying non-coding RNAs in the cardiovascular system.
Currently, therapies based on non-coding RNA are slowly entering the
clinical arena. The microRNA-based Hepatitis C drug Miravirsen for
example is one of the pioneers [9]. Undoubtedly, non-coding RNA-
based therapies will also be developed for cardiovascular disease. The
foundations for these novel strategies are being laid today by basic and
applied research on circRNAs, microRNAs and lncRNAs, as described by
the review articles in this special issue.
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