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PREFACE

It has been known for many years that some genes in both eukaryotes and prokary-
otes are transcribed to produce RNA, but are not translated into proteins. The advent
of high-throughput sequencing technology has led to an explosion in the discovery
of these ‘non-coding RNA’ genes, and functional analysis has indicated their diverse
biological roles, including the regulation of transcription and translation, catalysis,
chromatin structure, RNA processing and transposon silencing. In this volume of
Essays in Biochemistry, we have attempted to produce an accessible introduction to
this rapidly developing area by inviting leading experts to review some of the most
important and interesting families of non-coding RNAs. Non-coding RNAs are often
subdivided into ‘short’ and ‘long’ families, and we have organized the chapters
accordingly.

In Chapter 1, Michael Clark, Anupma Choudhary, Martin Smith, Ryan Taft
and John Mattick provide a concise overview of non-coding RNAs in both eukary-
otic and prokaryotic organisms. The small non-coding RNAs section begins with
two chapters on the most extensively investigated family, the microRNAs. In
Chapter 2, Nham Tran and Gyorgy Hutvagner examine the mechanism of micro-
RNA biogenesis, whereas Chapter 3, by Tamas Dalmay, discusses the mechanisms by
which microRNAs regulate the translation of protein-coding genes via the RNA
interference pathway. Subsequent chapters examine the biogenesis and role of other
important families of small RNAs. In Chapter 4, Kauro Sato and Mikiko Siomi
assess the importance of piwi-interacting RNAs in maintaining germline integrity
through the silencing of transposable elements. In Chapter 5, Lauren Lui and Todd
Lowe examine the role of small nucleolar RNAs in guiding the post—transcriptional
modification of other non-coding RNAs, as well as recent studies that implicate
these RNAs in RNA silencing, telomerase maintenance, alternative splicing and
human cancer. The small RNA section is completed by Saba Valadkhan and Lalith
Gunawardane, who survey the role of small nuclear RNAs in splicing as well as
other aspects of RNA biogenesis, including polyadenylation and RNA stability
(Chapter 6).

In general, much less is known about the evolution and function of long non-
coding RNAs. These sequences are therefore commonly classified based on their
origin and/or genomic context: for example, natural antisense (Chapter 7), pseudo-
genes (Chapter 8) and long intergenic non-coding RNAs (Chapter 9). The chapter
on natural antisense by Megan Wight and Andreas Werner (Chapter 7) considers
the evidence that the pairing of antisense with sense transcripts can regulate gene
expression, and the potential importance of this mechanism in disease. Although
pseudogenes are no longer able to produce proteins, there is increasing evidence
that many are transcribed, and that this might have an impact on protein expression
from other loci. In Chapter 8, Ryan Pink and David Carter assess the evidence to
support this contention, the possible mechanisms and their potential biological

© 2013 Biochemical Society
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function. The section on long non-coding RNAs is finished by Robert Young and
Chris Ponting (Chapter 9), who discuss the various approaches that have been
employed to identify long intergenic non-coding RNAs and their biological func-
tions. Finally, Chapter 10, by Thomas Roberts and Matthew Woods, considers the
potential of targeting non—coding RNAs as a novel therapeutic approach.

We thank the Essays in Biochemistry Editorial Advisory Panel and all members
of the Portland Press staff for their work on producing this volume. We particularly
thank Clare Curtis for her eflicient management of the entire process. We also thank
the authors for their efforts in producing high-quality reviews in a timely manner,
and the anonymous reviewers for their comments and suggestions.

Mark Lindsay and Sam Griffiths-Jones
March 2013
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small Cajal body-specific RNA

symmetric dimethylarginine residue
sno-derived RNA

stable isotope labelling by amino acids in cell culture
small interfering RNA

spliced leader

snoRNA (small nucleolar RNA)-derived miRNA
small nucleolar RNA

small nuclear RNA

small nuclear ribonucleoprotein

single nucleotide variant

splice site RNA

small RNA (prokaryote only)

sno-like RNA

Stellate

small temporal RNA

Suppressor of Stellate

gene termini-associated small RNA

Tud domain-containing

transposable element

telomerase reverse transcriptase

transcription factor II H

transcriptional gene activation

transcriptional gene silencing

transcriptional interference

transcription initiation RNA

traffic jam

telomerase RNA

© 2013 Biochemical Society



Xviii Essays in Biochemistry volume 54 2013
TRa2 thyroid hormone receptor a2

TRBP trans-activation response RNA-binding protein

TSSa-RNA transcription start-site-associated RNAs

TUTase terminal uridyl transferase

UTR untranslated region

VEGF vascular endothelial growth factor

XCI X chromosome inactivation

Xist X-inactive specific transcript

Zuc Zucchini
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