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Preface

The Cell is a basic text for undergraduate or medical students who are tak-
ing a first course on cell and molecular biology. When I initially considered
this project in 1991, I had just completed my advanced text Oncogenes and
a general undergraduate text on cancer biology. While working on these
books, I became aware of the need for a text that would provide under-
graduate students with an accessible introduction to contemporary cell
biology. To be sure, there were then and are now some outstanding cell
biology texts—books that are accurate, detailed, and comprehensive. But
there was also a need for another kind of book—a book that could be more
easily approached and mastered by undergraduate students, while still
conveying the excitement and challenges of research in this dynamic area
of the biological sciences.

My goals from the beginning of this project were twofold. First, The Cell
was designed to be an approachable and readable text that undergradu-
ates could understand and master. At the same time, the book was
planned to be intellectually gratifying and to convey not only the facts, but
also a sense of the excitement of modern molecular and cellular biology.

To accomplish these goals, I felt the cohesiveness of a single-authored
text was important. The book was then focused on the molecular biology
of cells as a unifying theme, with specialized topics discussed throughout
the book as examples of more general principles. Aspects of developmen-
tal biology, the immune system, the nervous system, and plant biology are
thus discussed in their broader biological context in chapters covering
areas such as gene expression, DNA rearrangements, the plasma mem-
brane, cell signaling, and the cell cycle. This organization has helped keep
The Cell to a manageable length, while still allowing coverage of some of
the exciting areas at the frontiers of contemporary research.

Some of the most dramatic advances in recent years have come from
understanding the molecular and cellular basis of human diseases, in some
cases allowing the development of new strategies for prevention and treat-
ment. Examples of such relationships between cell biology and medical
practice are therefore discussed throughout the text, as well as being high-
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lighted in the Molecular Medicine essays that are included as special fea-
tures in each chapter. By illustrating the growing impact of molecular and
cellular biology on human health, I hope these discussions will stimulate as
well as inform the reader.

The Cell is necessarily an unfinished work, because the science upon
which it is based is not a fixed, static set of facts. To the contrary, this book
deals with one of the most rapidly progressing areas of biology. It is thus
critical for students to recognize the experimental nature of cell and mole-
cular biology, not only in order to understand the current status of our
knowledge but also to appreciate and hopefuily contribute to the advances
that will continue to be made in coming years. Although it was impossible
to fully discuss experimental details in a book of this length, I have taken
two approaches to introduce the reader to the experimental foundations of
contemporary cell biology. First, critical experiments are briefly discussed
throughout the text to illustrate the kinds of contributions that have
moved the field. Second, each chapter contains a Key Experiment essay
that describes a seminal paper and its background in detail, with the intent
of giving the reader a sense of “doing science. Together, I hope these
approaches impart a flavor for the ways in which progress in this field has
been and continues to be made.

Finally, I have considered it nearly as important to tell the reader
what is not known as what is known. In so doing, I have tried to point out
areas of controversy, gaps in our knowledge, and scientific frontiers await-
ing exploration. I hope that this approach will convey not only the science,
but also the challenges and excitement, of understanding the workings of
the cell.




ORGANIZATION AND FEATURES OF

The Cell

The Cell has been designed to be an approachable and teachable text that
can be covered in a single semester while allowing students to master the
material in the entire book. It is assumed that most students will have had
introductory biology and general chemistry courses, but will not have had
previous courses in organic chemistry, biochemistry, or molecular biology.
Several aspects of the organization and features of the book will help stu-
dents to approach and understand its subject matter.

ORGANIZATION

The Cell is divided into four parts, each of which is self-contained so that
the order and emphasis of topics can be easily varied according to the
needs of individual courses. In covering this vast subject matter, however,
I developed an organizational overview of the book, as described below:.

Part I of the book provides background chapters on the evolution of
cells, methods for studying cells, the chemistry of cells, and the funda-
mentals of modern molecular biology. For those students who have a
strong background from either a comprehensive introductory biology
course or a previous course in molecular biology, various parts of these
chapters can be skipped or used for review.

Part II focuses on the molecular biology of cells and contains chapters
dealing with genome organization; DNA replication, repair, and recombi-
nation; transcription and RNA processing; and the synthesis, processing,
and regulation of proteins. The order of chapters follows the flow of genet-
ic information (DNA — RNA — protein) and provides a concise but up to
date overview of these topics.

Part III contains the core block of chapters on cell structure and func-
tion, including chapters on the nucleus, cytoplasmic organelles, the
cytoskeleton, and the cell surface. This part of the book starts with cover-
age of the nucleus, which puts the molecular biology of Part II within the
context of the eukaryotic cell, and then works outward through cytoplas-
mic organelles and the cytoskeleton to the plasma membrane. These chap-
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Organization and Features

ters are relatively self-contained, however, and could be used in a different
order should that be more appropriate for a particular course.

Finally, Part Four focuses on the exciting and fast-moving area of.cell
regulation, including coverage of topics such as cell signaling, the cell
cycle, and programmed cell death. This part of the book concludes with a
chapter on cancer, my own field of research, which synthesizes the conse-
quences of defects in basic cell regulatory mechanisms.

FEATURES

Several pedagogical features have been incorporated into The Cell in order
to help students master and integrate its contents. These features are
reviewed below as a guide to students studying from this book.

Chapter organization. Each chapter is divided into four or five major sec-
tions, which are further divided into a similar number of subsections. An
outline listing the major sections at the beginning of each chapter provides
a brief overview of its contents.

Key terms and Glossary. Key terms are identified as boldfaced words
when they are introduced in each chapter. These key terms are reiterated
in the chapter summary and defined in the glossary at the end of the book.

Hlustrations and micrographs. An illustration program of full-color art
and micrographs has been carefully developed to complement and visual-
ly reinforce the text.

Key Experiment and Molecular Medicine essays. Each chapter contains one
Key Experiment and one Molecular Medicine feature. These essays are
designed to provide the student with a sense of both the experimental
basis of cell and molecular biology and its applications to modern medi-
cine.

Chapter summaries. Chapter summaries are organized in outline form
corresponding to the major sections and subsections of each chapter. This
section-by-section format is coupled with a list of the key terms introduced
in each section, providing a succinct but comprehensive review of the
material.

Questions and Answers. Questions at the end of each chapter (with
answers in the back of the book) are designed to further facilitate review
by calling for students to understand and integrate the material presented
in the chapter and to use this material to predict or interpret experimental
results.

References. Comprehensive lists of references at the end of each chapter
provide access to both reviews and selected papers from the primary liter-
ature. In order to help the student identify articles of interest, the refer-
ences are organized according to chapter sections. Review articles and pri-
mary papers are distinguished by [R] and [P] designations, respectively.

SUPPLEMENTS

In addition to these features of The Cell itself, two supplements are pro-
vided to facilitate study from the text and to help the reader keep up with
the rapid progress in this area of science.

CD-ROM. Each copy of The Cell includes a CD-ROM designed to accom-
pany the text. The disc contains minicourses that consist of an integrated
series of text and figure entries reviewing selected topics covered in most
chapters of The Cell. Many of the entries in these minicourses are illustrat-
ed by animations, which are particularly valuable in allowing the user to

[ —




appreciate the dynamic nature of cell behavior. In addition, the disc
includes an extensive encyclopedia of cell and molecular biology, again
with many animated entries. We think the CD-ROM will not only be use-
ful for review and lecture organization, but will also provide students with
a novel visual presentation of many key processes in cell biology.

Newsletter. This book deals with an active, rapidly moving area of science.
To help keep The Cell current, we will provide updates in the form of
newsletters published twice a year. Each newsletter will contain summaries
of recent papers representing major advances, as well as new Molecular
Medicine features when appropriate. These newsletter updates will be
keyed to appropriate sections of The Cell and written so as to help the read-
er integrate and appreciate current advances in the context of the text. In
addition to providing updated information, we believe these newsletters
will further help convey the excitement of research in this field of science,
where there are still so many key questions to be answered and so many
beautiful experiments to be done.

Organization and Features
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