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PREFACE

Nuclear receptors form a large family of transcription factors whose
functions and molecular mechanisms have been extensively studied over
the past 30 years. A remarkable range of functions has been described for
these receptors in many physiological systems, but somewhat less attention
has focused on their roles in development. The articles in this volume
attempt to cover various functions of nuclear receptors in development
and their potential impact on diseases. The articles highlight not only difter-
entiation and disease but also seek to give an evolutionary context for this
superfamily of receptors. The article by Holzer, Markov, and Laudet
presents an overview of the evolution of nuclear receptors and ligand
signaling across animal species, whereas that by Jarvela and Pick discusses
the function and evolution of nuclear receptors in insect species.

The next articles shift the focus onto mammalian systems and include the
article by Zuo and Wan on the participation of a number of nuclear recep-
tors in bone formation and remodeling. Several articles consider the roles of
classical steroid hormone receptors and other receptors with defined ligands
in the reproductive, nervous, endocrine, and other systems. Hamilton,
Hewitt, Arao, and Korach discuss functions of the estrogen receptor, Busada
and Cidlowski discuss the glucocorticoid receptor, and Wu and DeMayo
discuss the progesterone receptor. Teletin, Vernet, Ghyselinck, and Mark
describe the role of retinoic acid receptors in germ cell differentiation,
whereas Flamant, Gauthier, and Richard focus on thyroid hormone recep-
tors in brain development. The article by van Gucht, Moran, Meima, Visser,
Chatterjee, Visser, and Peeters reviews recent findings on mutations in the
THRA thyroid hormone receptor gene in human disease.

Several articles address the actions of orphan nuclear receptors and focus
on differentiation in neuronal and other systems. Liu, Aramaki, Fu, and
Forrest review the functions of the RORB retinoid-related orphan receptor
gene in neuronal cell fate decisions and neurological disease, Sun, Cui,
and Shi discuss the TLX orphan receptor in neurogenesis and neurode-
generation, and Yang, Feng, and Tang discuss COUP-TF genes in neuro-
development and disease. The concluding articles discuss the roles of orphan
receptors in other systems. Lin, Yang, Yang, Lin, Chang, Li, and Chang
review the involvement of TR2/TR4 receptors in diverse tissues, and
Xie, Wu, Tsai, and Tsai review the role of COUP-TF2 in muscle
development.

XV



Xvi Preface

We hope this volume will draw the attention of readers to the critical
roles of nuclear receptors in development and will stimulate interest in
the potential of these receptors as therapeutic targets for treatment of various
diseases.

Doucras FORREST

Laboratory of Endocrinology and Receptor Biology,
National Institute of Diabetes and Digestive

and Kidney Diseases (NIDDK),

National Institutes of Health (NTH), MD, United States

SopHia Tsar

Baylor College of Medicine,

Department of Molecular and Cellular Biology,
Program in Developmental Biology,

Houston, TX, United States
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Abstract

Nuclear receptors (NRs) are a family of ligand-regulated transcription factors that mod-
ulate a wide variety of physiological functions in a ligand-dependent manner. The first
NRs were discovered as receptors of well-known hormones such as 17B-estradiol, cor-
ticosteroids, or thyroid hormones. In these cases a direct activation of the receptor tran-
scriptional activity by a very specific ligand, with nanomolar affinity, was demonstrated,
providing a strong conceptual framework to understand the mechanism of action of
these hormones. However, the discovery that some NRs are able to bind different
ligands with micromolar affinity was a first sign that the univocal relationship between
a specific receptor (e.g., TR) and a specific ligand (e.g., thyroid hormone) should not be
generalized to the whole family. These discussions about the nature of NR ligands have
been reinforced by the study of the hormone/receptor couple evolution. Indeed when
the ligand is not a protein but a small molecule derived from a biochemical pathway, a
simple coevolution mechanism between the ligand and the receptor cannot operate.
We and others have recently shown that the ligands acting for a given NR early on dur-
ing evolution were often different from the classical mammalian ligands. This suggests
that the NR/ligand evolutionary relationship is more dynamic than anticipated and that
the univocal relationship between a receptor and a specific molecule may be an

Current Topics in Developmental Biology, Volume 125 © 2017 Elsevier Inc. 1
ISSN 0070-2153 All rights reserved.
hetp://dx.doi.org/10.1016/bs.ctdb.2017.02.003



