Preface

This is the first edition of this book that provides the reader with current information
on the stearoyl-CoA desaturase gene family that encode stearoyl-CoA desaturase, a
previously unknown enzyme and its role in metabolism in different organisms.
Whereas today many genes and gene families are defined and analyzed bioinfor-
matically, early events using the murine 3T3-L1 system provided the foothold that
have enabled our current understanding of what has become one of the most inter-
esting and important loci in cellular metabolism. In addition, the reader will learn
about the important and widely diversified field of fatty acids and their health impli-
cations in humans. However since the precise role of fatty acids in the etiology of
the various metabolic disorders has yet to be delineated it is not the intention of the
book to present a unified view on the healthy implications of monounsaturated fatty
acids or provide guidelines for fatty acid consumption.

Work over the last 20+ years has focused on identifying and analyzing numerous
SCD isoforms in a variety of species that are in turn controlled by multiple signaling
systems. Given the diverse role of monounsaturated fatty acids in metabolic pro-
cesses it is not surprising that multiple genes exist and that multiple regulatory ele-
ments control isoform expression. In addition, tissue-specific dietary control of
isoform expression occurs via a series of complex signal transduction schemes mak-
ing SCD one of the most highly studied gene families. Conditional alleles and cor-
responding tissue-specific knockout models for many of the murine SCD genes
have provided a wealth of information on not only tissue-specific fatty acid metabo-
lism but also the key transcription factors that regulate SCD expression under a
variety of metabolic and genetic backgrounds. Our studies using mice with whole-
body and tissue-specific deletions of one of the mouse SCD isoforms (SCD1),
together with several human studies have all agreed that the expression of the SCD1
gene isoform represents a key step in partitioning of lipids between storage and
oxidation. High SCD1 expression (high oleate levels) favors fat storage leading to
obesity while reduced SCD1 (low oleate levels) expression favors fat burning and
leanness. However, as we understand more about the detrimental roles of cellular
saturated fatty acids, it is becoming clear that unqualified complete inhibition of
SCD1 activity, whether systemic or restricted to specific organ systems, may not
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come without a plethora of undesirable side effects, including an increased
propensity to inflammatory disease. A proper ratio of saturated/monounsaturated
fat may be required for normal health and physiological function. Nevertheless,
novel insights gained into the multifaceted roles of these intrinsic loci in cellular
metabolism may yet lead to new models for pharmacological interventions for the
treatment of metabolic disease.

I am very grateful to many people who helped me make possible the creation of
the first edition on the role of SCD genes in metabolism. First of all I would like to
thank my early research mentors, Dr. Paul Englund and M. Daniel Lane both at the
Johns Hopkins University School of Medicine who introduced me to research in
biochemistry and molecular biology. David Bernlohr presently at the University of
Minnesota handed me the PAL122 cDNA clone that I used as a probe to isolate the
first murine SCD gene (mSCD1). I would like to express my sincere appreciation to
all the contributors of the diverse chapters on SCD genes for their cooperation and
excellent work. Without their participation, this initial project would not have been
possible. I would like to thank Anna Marsicek who has edited the various chapters
of the book. I would also like to thank Springer for their assistance and support dur-
ing the course of this project. They saw the potential for this project and helped me
in many ways to craft this book. Finally I wish to thank my family for their encour-
agement, support, and patience over the past many years.

Madison, WI, USA James M. Ntambi, Ph.D.
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