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Preface

The Fifth Edition of The Cell maintains the approaches and goals that have
characterized earlier editions, with an emphasis on helping students under-
stand the excitement of research and the basis for progress in this rapidly
moving area of science. We have seen a number of important advances
since publication of the previous edition in 2006, and these have been incor-
porated into the current volume. Progress in genomics has been particu-
larly striking, with new technologies having enabled the rapid sequencing
of individual genomes—including those of James Watson and Craig
Venter—as well as the identification of genes that confer susceptibility to a
variety of common diseases. Indeed, it can be anticipated that continuing
advances will soon bring us to a point where personal genome sequencing
becomes a feasible undertaking, with major implications for personalized
medicine. Along these lines, large scale genomic analyses have provided
new insights into the array of genetic alterations responsible for many types
of cancer, with potential implications for the development of new targeted
drugs and more refined treatments.

Along with advances in genomics have come advances in epigenetics,
including elucidation of the epigenetic inheritance of centromeres in higher
eukaryotes, a growing appreciation of the complexity of histone modifica-
tions in gene regulation, and advances in understanding X chromosome
inactivation by noncoding RN A. We have also come to appreciate the wide-
spread role of microRNAs in post-transcriptional gene regulation, not only
with respect to normal cell behavior but also in pathologies such as cancer
and heart disease. Finally, major progress has been made toward the poten-
tial clinical applications of stem cells, most notably with the exciting discov-
ery that adult somatic cells can be reprogrammed to behave as pluripotent
stem cells in culture. Additional advances since the publication of the last
edition of The Cell have included progress in resolving long-standing issues
in cell and molecular biology, such as the roles of different eukaryotic DNA
polymerases at the replication fork and the mechanism of protein transport
through the Golgi apparatus.

We have once again sought to present not only current information, but
also the excitement and challenges of research in cell biology. At the same
time, we have maintained The Cell as an accessible and readable text for
undergraduates who are taking their first of course in cell and molecular
biology. Distinguishing features of The Cell include the Molecular Medicine
and Key Experiment essays, which highlight clinical applications and
describe seminal research papers, respectively. New Key Experiment essays
in this edition include the discovery of RNA interference, featuring the work
of Andrew Fire and Craig Mello, and the identification of odorant receptors
as a large family of G protein coupled receptors, featuring the work of Linda
Buck and Richard Axel. Together with additional experiments discussed
throughout the text, these essays give the students a sense of how progress
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in our field is made and a feel for how hypotheses are framed and results
interpreted. As in the previous edition, each chapter also includes several
short “sidebars” designed to highlight areas of interest or medical relevance,
as well as a set of questions at the end of each chapter with answers at the
back of the book. In keeping with the focus of The Cell on experimental
analysis, many of these questions ask the student to think of experimental
approaches or interpret results, as well as providing a review of the material.

In this as in previous editions of The Cell, our most important goal has
been to convey the excitement and challenges of research in contemporary
cell and molecular biology. The opportunities in our field have never been
greater, and we hope The Cell stimulates today’s students to meet the chal-
lenges of future research.
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Organization and Features of
THE CELL A molecular Approach

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.

Part I provides background chapters on the evolution of cells, methods
for studying cells, the chemistry of cells, and the fundamentals 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 and sequences; DNA replication, repair,
and recombination; transcription and RNA processing; and the synthesis,
processing, and regulation of proteins. The order of chapters follows the
flow of genetic information (DNA — RNA — protein) and provides a con-
cise but up-to-date overview of these topics.

Part III contains the core block of chapters on cell structure and function,
including chapters on the nucleus, cytoplasmic organelles, the cytoskeleton,
the plasma membrane, and the extracellular matrix. This part of the book
starts with coverage of the nucleus, which puts the molecular biology of
Part Il within the context of the eukaryotic cell, and then works outward
through cytoplasmic organelles and the cytoskeleton to the plasma mem-
brane and the exterior of the cell. These chapters are relatively self-con-
tained, however, and could be used in a different order should that be more
appropriate for a particular course.

Finally, Part IV focuses on the exciting and fast-moving area of cell regu-
lation, including coverage of topics such as cell signaling, the cell cycle, pro-
grammed cell death, and stem cells. This part of the book concludes with a
chapter on cancer, which synthesizes the consequences of defects in basic
cell regulatory mechanisms.
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ORGANIZATION AND FEATURES

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 three to five major
sections, 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.

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

Key Experiment and Molecular Medicine Essays. Each chapter contains
either two Key Experiment essays or one Key Experiment and one Molecu-
lar Medicine essay. These features are designed to provide the student with
a sense of both the experimental basis of cell and molecular biology and its
applications to modern medicine. We have also found these essays to be a
useful basis for student discussion sections, which can be accompanied
with a review of the original paper upon which the Key Experiments are
based.

Sidebars. Each chapter contains several sidebars that provide brief
descriptive highlights of points of interest related to material covered in the
text. The sidebars supplement the text and provide starting points for class
discussion.

Chapter Summaries. Chapter summaries are organized in outline form
corresponding to the major sections and subsections of each chapter. This sec-
tion-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. An expanded set of questions at the end of each
chapter (with answers in the back of the book) are designed to further facil-
itate review of the material presented in the chapter and to encourage stu-
dents 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 litera-
ture. In order to help the student identify articles of interest, the references
are organized according to chapter sections. Review articles and primary
papers are distinguished by [R] and [P] designations, respectively.

Companion Website icons. New icons in the margin direct students to
the website’s animations, videos, quizzes, problems, and other review
material.



Media and Supplements to Accompany
THE CELL, Fifth Edition

eBook (ISBN 978-0-87893-356-3)

New for the Fifth Edition, The Cell is available as an online interactive ebook,
at a substantial discount off the list price of the printed textbook. The inter-
active ebook features a variety of tools and resources that make it flexible for
instructors and effective for students. For instructors, the ebook offers an
unprecedented opportunity to easily customize the textbook with the addi-
tion of notes, Web links, images, documents, and more. Students can readily
bookmark pages, highlight text, add their own notes, and customize display
of the text. All of the Companion Website’s resources are integrated into the
eBook, so that students can easily access animations, videos, quizzes, prob-
lems, and more while reading the text. For more information, please visit
www.sinauer.com/ebooks.

Also available as a CourseSmart eBook (ISBN 978-0-87893-355-6). This
basic eBook reproduces the look of the printed book exactly, and includes
convenient tools for searching the text, highlighting, and notes. For more
information, please visit www.coursesmart.com.

For the Student

Companion Website (www.sinauer.com/cooper5e)

The Cell’s Companion Website is a valuable study aid that is available free
of charge to all students. (Instructor registration is required for student
access to the online quizzes and problems.) This robust site features a
wealth of study and review material coupled with rich multimedia
resources including detailed animations, video microscopy, and micro-
graphs. The companion site also includes online quizzes and problem sets
that can be assigned by the instructor. The companion website features the
following resources:

* Narrated animations of key concepts and processes described in
the textbook (listed inside the front cover of the textbook)

* Online quizzes that test student comprehension of chapter material
* Problem sets that help students learn to apply their knowledge

® Micrographs that illustrate cellular structures and components

* Videos showing cellular processes in action

* Flashcard activities to help students learn the important terminology
introduced in the textbook

¢ Web links for further study and research
* Chapter summaries for a quick review of each chapter
* Complete glossary for easy access to definitions of terms
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MEDIA AND SUPPLEMENTS

For the Instructor
(Available to qualified adopters)

Instructor’s Resource Library (1SBN 978-0-87893-349-5)

The Fifth Edition Instructor’s Resource Library includes a wide range of
digital resources to aid in course planning, lecture preparation and creation,
and assessment. Included are:

e A convenient browser interface
» All textbook figures (art and photos) and tables in both high- and
low-resolution JPEG formats
e A variety of PowerPoint® resources:
e All figures, photos, and tables
* Complete lecture presentations
e Supplemental photos and micrographs
¢ Videos
* Animations
» An expanded collection of Video microscopy
e The entire collection of animations from the student website
¢ Over 100 supplemental micrographs
e Problems and quizzes from the student website, with answers
¢ Textbook end-of-chapter questions, with answers
 The complete Test File, in Microsoft® Word® format
* The computerized Test File (includes Wimba Diploma® software)
¢ Chapter outlines

Test File by Dennis Goode

(Included on the Instructor’s Resource Library)

The Cell’s Test File includes a collection of over 1300 multiple-choice,
true/false, and short answer questions covering the full range of content
covered in every chapter. Questions are organized by chapter heading,
making it easy for the instructor to find questions on specific topics, and
each question includes a specific textbook page reference. The Test File also
includes the quiz questions and problems from the companion website, as
well as the textbook end-of-chapter discussion questions. The Test File is
provided both as Microsoft Word files and in the Wimba Diploma exam-
creation software (software included). Diploma enables the instructor to
easily create exams from the bank of questions provided, as well as add
their own questions, publish secure Internet exams, and more.

Online Quizzes and Problems by Robert E. McGehee and Brian Storrie
The Fifth Edition online quizzes and problems are available for student use
on the companion website. These quizzes and problems are linked to an
online grade book that makes it easy to track student performance. In addi-
tion, instructors can add their own questions to the quizzes and problem
sets, control quiz availability, and more. Instructor registration is required
in order for students to access the quizzes. Instructors can register online at
the companion website (www.sinauer.com/cooper5e).



Overhead Transparencies

A set of 150 full-color figures from the textbook is available as overhead
transparencies. These have been formatted and color-adjusted for optimal
projection in the classroom.

Course Management System Support

e-Packs/Course Cartridges

New for the Fifth Edition, The Cell now offers a complete e-pack/course car-
tridge for Blackboard and WebCT. This e-pack includes resources from the
Companion Website and the Instructor’s Resource Library, as well as the
complete Test Bank, making it easy to quickly include a wide range of book-
specific material into your WebCT or Blackboard course.

Assessment

Instructors using course management systems such as WebCT®, Black-
board®, and Angel® can easily create and export quizzes and exams (or the
entire test bank) for integration into their online course. The entire test file
is provided in WebCT® and Blackboard® formats, and other formats can be
easily generated from the Brownstone Diploma® software (included).

Additional Media Resources
The following videos are available to qualified adopters of the text:

¢ Fink, CELLebration (DVD, ISBN 978-0-87893-330-3)

* Pickett-Heaps and Pickett-Heaps, Diatoms: Life in Glass Houses (DVD,
ISBN 0-9586081-7-2)

* Pickett-Heaps and Pickett-Heaps, The Dynamics and Mechanics of Mitosis
(DVD, ISBN 978-0-9775222-3-1)

* Pickett-Heaps and Pickett-Heaps, Living Cells: Structure, Function, and
Diversity (DVD, ISBN 0-9775222-2-9)

* Pickett-Heaps and Pickett-Heaps, Remarkable Plants: The Oedogoniales
(Green Algae) (DVD, ISBN 0-9586081-8-0)

* Sardet, Larsonneur, and Koch, Voyage Inside the Cell (DVD,
ISBN 0-87893-755-2)

MEDIA AND SUPPLEMENTS

Xix
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