Preface

Of the diverse ways 1o study the living world, molec-
ular biology has been most remarkable in the speed
and breadth of its expansion. New data are acquired
daily, and new insights into well-studied processes
come on a scale measured in weeks or months rather
than years. It's difficult to believe that the first com-
plete organismal genome sequence was oblained
less than 15 vears ago. The structure and function of
genes and genomes and their associated cellular pro-
cesses are sometimes elegantly and deceptively sim-
ple but frequently amazingly complex, and no single
book can do justice to the realities and diversities of
natural genetic systems. The purpose of this book is to
provide a clear and concise overview of the field for
the undergraduate student; it may also be appropriate
for some medical school courses in the subject. Com
pared to the full edition, there is a redirected focus on
essential topics and (in some areas) more background
and introductiory material.

This edition is generally updated and reorganized
for a more logical flow of topics. In particular, dis-
cussion of chromatin organization and nucleosome
siructure now precedes the discussion of eukaryotic
transcription, because chromosome organization is
critical 1o all DNA transactions in the cell, and cur-
rent research in the field of transcriptional regulation
is heavily biased toward the study of the role of chro
matin in this process. The discussion of transcriptional
activalion and chromatin remodeling has accordingly
been combined into one chapter (Chapter 26). Two
chapters on transposons and retrotransposons have
been combined into one {Chapter 21). Chapter 30,
“Genetic Engineering.” has been expanded. Through
out the book, there is additional background material
and some expanded coverage of evolutionary genetic
concepts. Many new figures are included in this book,
some reflecting new developments in the field.

[his book is organized into five parts. Part I
{Genes) comprises Chapters | through 6. Chapters
1 and 2 serve as an introduction to the structure and
function of DNA and contain basic coverage of DNA

replication and gene expression. Chapter 3 introduces
the interrupted structures of eukaryotic genes, and
Chapters 4 through 6 discuss genome structure and
evolution.

Part II (Proteins) compriscs Chapters 7 through
10. Chapters 7 to 9 provide general introductions to
gene expression: transcription, translation, and the
genetic code. Chapter 10 covers the transport ol pro-
teins within cells.

Part III ({(Prokaryotic Gene Expression)
includes Chapters 11 through 14. Chapter 11 provides
more in-depth coverage of bacterial transcription. In
Chapters 12 and 13, the regulation of bacterial gene
expression via operons and regulatory RNAs, includ-
ing RNAI, are discussed. Chapter 14 covers the regula-
tion of expression of genes during phage development
as they infect bacterial cells.

Part 1V (DNA Replication and Recombina-
tion) comprises Chapters 15 through 23. Chapters 15
to 18 provide detailed discussions of DNA replication
in plasmids, viruses, and prokaryotic and eukaryotic
cells. Chapters 19 through 22 cover recombination
and its roles in DNA repair and the human immune
system, with Chapter 21 focusing on different types
of transposable elements. Chapter 23 discusses the
structure of enkaryotic chromosomes.

Part V (Eukaryotic Gene Expression) includes
Chapters 24 through 30. In Chapter 24, the structure
of nucleosomes and chromatin is discussed; chroma-
tin remodeling and other chromosomal alterations are
covered in Chapters 26 and 27. Chapters 25 and 26
describe eukaryotic transcription and its regulation,
with Chapter 28 detailing postiranscriptional RNA pro-
cessing. Chapter 29 provides a discussion of ribozymes.
Chapter 30 introduces basic molecular techniques for
the study of genes and gene expression.

Although the chapter on genetic engineering has
been placed at the end of the book, instructors may
choose to use the information from this chapter at
any point appropriate [or their courses, such as fol-
lowing the introductory chapters, 1 and 2.
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