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ells are the fundamental building blocks of life on this
"« planet. Despite their tiny size, they are wonders of intri-
cacy. Moment by moment, the cells of our bodies are engaged
in a dazzling repertoire of biochemical events, including sig-
naling processes, transmission of genetic information, and
delicately choreographed movements, Helping our students to
appreciate the complexities of this amazing cellular world lies
at the heart of our goals as authors of Becker’s The World of the
Cell. The motivations that drove our colleague, Wayne Becker,
to write the [irst edition of this book continue to drive us today.
We believe that our students should have biology textbooks
that are clearly written, make the subject matter relevant, and
help them to appreciate not only how much we already know
about cell biology but also the exciting journey of continued
discovery that lies ahead. We, as authors, have an extensive
history of teaching undergraduate courses in cell biology and
related areas, and we treasure our contact with students as
one of the most rewarding aspects of being faculty members.

The amazing success of modern cell biology creates both
exciting opportunities and central challenges in our teaching.
How can we capture the core elements of modern cell biology in
a way that draws our students in without overwhelming them?
The enormous profusion of information challenges us to keep
Becker's World of the Cell up to date while ensuring that it re-
mains both manageable in length and readily comprehensible
to students studying cell and molecular biology for the [irst time.

This ninth edition engages students with new innova-
tive features in each chapter and an exciting, fresh look. In
addition, a major goal of this edition has been to reorganize
the presentation of several key topics. We hope students and
instructors will find that the greater emphasis on molecular
biology earlier in the text integrates even better with learning
about other aspects of cellular function, just as molecular ap-
proaches have become ever more tightly integrated into the
everyday work of modern cell biologists.

As with the previous editions, we remain committed to
three central goals. First, our primary goal is to introduce
students to the fundamental principles that guide cellular or-
ganization and function. Second, we want students to under-
stand some of the key scientific evidence that has helped us
formulate these central concepts. And third, we have sought
to accomplish these goals in a book of manageable length that
is easily read and understood by beginning cell biology stu-
dents—and that still fits in their backpacks! We have therefore
been necessarily selective both in the examples chosen to il-
lustrate key concepts and in the quantity of scientific evidence
included. The result is an update that we hope students and
instructors will be as excited about as we are.
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What's New in This Edition

New loJ)k: The art program has been updated through-
out the book to give drawings a more dynamic and
inviting look. Striking new chapler-opening images draw
students into the topic of each chapter. In addition, new
figures based on molecular structures have been added

in several key locations.

= Reorganization of molecular biology material: The
molecular genetics section of the text has been complete-
ly reorganized. These chapters now come earlier in the
book and contain substantial new material on chromo-
somes, mechanisms of DNA mutation and repair, and
mobile genetics elements.

New chapter on molecular techniques: This new
chapter focuses on the tools that have revolutionized
molecular biology and biochemistry—the key technolo-
gies cell biologists use to analyze and manipulate DNA,
genomes, RNA and proteins, and gene function.

Reorganization of materials on cell signaling, cell
division, and the cell cycle: Because the molecular
genetics material comes earlier in the book, topics that
relate to regulation of gene and protein expression are
now more naturally integrated into the discussion of cell
signaling and cell cycle control. These topics now come
immediately before the chapter on cancer.
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Key Techniques boxes in every chapter: Twenty-six
Key Techniques boxes are integrated throughout the
text, demonstrating how cutting-edge technologies can
be used to answer key questions in cell biology. See page
xvii for a complete list.
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~ Human Connections boxes: Twenty-four Human
Connections boxes emphasize the relevance of cell
biology to human health and society, from the story of
Henrietta Lacks and the HeLa cell line to the relevance
of biochemical pathways to our diet. Lo the many cases
n which cell biology helps us diagnose and treat human
disease. See page xvii for a complete list.

Concept Check questions: Each main section of a
chapter ends with a Concept Check question. These
guestions provide students with numerous opportunities
+0 assess their understanding as they read. Answers to
these questions are available at the back of the book.

Quantitative questions in every end-of-chapter
Problem Set: New and existing quantitative questions
are flagged at the end of each chapter to encourage
ssudents to work on developing their ability to perform
= culations or lo interpret quantitative information.

Content updates: Updated information highlighting
+h= most recent advances in cell and molecular biology
%=« been added throughout the book (see Content High-
fSizhts of the Ninth Edition below).
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~singBiology is an innovative online homework, tuto-

2nd assessment system that delivers self-paced tuto-

. »thindividualized coaching, hints, and [eedback.

o Wiastering system helps instructors and students with

~pw wmizable, easy-lo-assign, and automatically graded
smmmments.

Integrated links in every chapter of the textbook point
students to a variety of interactive online materials, including
the following:

More than 100 tutorials and activities that teach com-
plex cell processes

More than 100 molecular and microscopy videos, which
provide vivid images of cellular processes

17 3-D Structure Tutorials that allow students to ma-
pipulate molecular structures, with assessment activities

f
= (240 Reading Quiz questions, which encourage students
to read before class

Many end-of-chapter questions and problems that are
now assignable and automatically gradable

= Test Bank questions for every chapter

The E-text, also available through MasteringBiology.
which provides both access to the complete textbook

and powerful interactive and customizable functions. In
addition, a custom textbook option is available, allowing
bundling of selected chapters chosen by the instructor to
suit a particular course.

A suite ol Instructor Resources, including PowerPoint
lecture outlines containing all the figures and photos
and five to ten personal response system (PRS) clicker
questions per chaplter.

Learning Catalytics is a “bring your own device” assess-
ment and active classroom system that expands the pos-
sibilities [or student engagement beyond standard clickers.
Using Learning Catalytics, instructors can deliver a wide
range ol auto-gradable or open-ended questions that test
content knowledge and build critical thinking skills.

Content Highlights of
the Ninth Edition

Updated material and new information have been added
throughout the book in both the text and art. Topics that have
been altered. updated, or added include the following:

Chapter 1: A revised section on expression of genetic infor-
mation in cells is presented much earlier in the textbook to
integrate with other aspects of modern cell biology. New
overview [igure showing information expression in cells. New
figures to introduce chromatography and electrophoresis.
Described superresolution microscopy and photoactivat-

able GFP. Earlier introduction of immunoprecipitation, RNA
sequencing, transcriptomics, DNA microarrays. New figure
showing a DNA microarray. Revised figure showing impor-
tance of model organisms in cell biology research. Expanded
discussion on the use on antibodies and immunofluorescence
to identify cell components. Large new section describing
experimental design, the null hypothesis, and experimental
variables. Discussed use of mutants, reverse genetics, bio-
chemical inhibitors in cell biology research.
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