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Discover Why Biology Matters

Campbell Essential Biology highlights how the concepts that
you learn in your biology class are relevant to your everyday life.

The Evolution of
Microbial Life

Why Microorganisms Matter
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Matters Photo
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If your family took a vacation in which you
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® UPDATED! Chapter Threads weave a single
compelling topic throughout the chapter. In
Chapter 15, human microbiota are explored.
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Our Invisible Inhabitants

You probably know that your body contains trillions of individual cells, but did you know that they aren’t
all “you”? In fact, microorganisms residing in and on your body outnumber your own cells by 10 to 1. That
means 100 trillion bacteria, archaea, and protists call your body home. Your skin, mouth, and nasal passages
and your digestive and urogenital tracts are prime
real estate for these microorganisms. Although each
individual is so tiny that it would have to be magni-
fied hundreds of times for you to see it, the weight of
your microbial residents totals two to five pounds.
We acquire our microbial communities during the
first two years of life, and they remain fairly stable
thereafter. However, modern life is taking a toll on
that stability. We alter the balance of these com-
munities by taking antibiotics, purifying our water,
sterilizing our food, attempting to germproof our
surroundings, and scrubbing our skin and teeth.
Scientists hypothesize that disrupting our microbial
communities may increase our susceptibility to in-
fectious diseases, predispose us to certain cancers,
and contribute to conditions such as asthma and
other allergies, irritable bowel syndrome, Crohn’s
disease, and autism. Researchers are even investigat-

ing whether having the wrong microbial community  Colorized scanning electron micrograph of bacteria on a human tongue (14,500x).

could make us fat. In addition, scientists are studying

how our microbial communities have evolved over the course of human history. As you’ll discover in the
Evolution Connection section at the end of this chapter, for example, dietary changes invited decay-causing
bacteria to make themselves at home on our teeth.

Throughout this chapter, you will learn about the benefits and drawbacks of human-microbe interactions.
You will also sample a bit of the remarkable diversity of prokaryotes and protists. This chapter is the first of
three that explore the magnificent diversity of life. And so it is fitting that we begin with the prokaryotes,
Earths first life-form, and the protists, the bridge between unicellular eukaryotes and multicellular plants,
fungi, and animals.
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. Human Microbiota BIOLOGY AND SOCIETY

Biology and Society essays
relate biology to your life and
interests. This example discusses
the microorganisms that live in
your own body.

. Human Microbiota THE PEOCESS OF SCIENCE

Process of Science explorations

give you real-world examples of how the
scientific method is applied. Chapter 15
explores a recent investigation into the
possible role of microbiota in obesity.

. Human Microbioka ©V0LLITION CONNECTION

@ Additional updated Chapter Threads and essays include
radioactivity in Chapter 2, muscle performance in Chapter 6,
and theft of used cooking oil for biofuel recycling in Chapter 7.

Evolution Connection essays
conclude each chapter by
demonstrating how the theme of
evolution runs throughout all of
biology. The example in Chapter
15 discusses how changes in
the typical human diet over
generations is linked to bacteria
that cause tooth decay.



Identify “Big Picture” Themes

Examples of major themes in biology are highlighted
throughout the text to help you see how overarching biology

concepts are interconnected.

® NEW! Important Themes in Biology are introduced in Chapter 1
to underscore unifying principles that run throughout biology.

\/

Evolution

Evolution by natural selection is
biology's core unifying theme and
can be seen at every level in the
hierarchy of life.

Structure/Function

MAJOR THEMES IN BIOLOGY

Information Flow

The structure of an object, such as
a molecule or a body part, provides
insight into its function, and vice
versa,

Within biclogical systems, information
stored in DNA Is transmitted and
expressed.

Energy Transformations

All biclogical systems depend on
obtaining, converting, and releasing
energy and matter.

All biological systems, from
molecules to ecosystems, depend
on interactions between
components.

. B .
These themes—Evolution, >

Structure/Function,
Information Flow, Energy
Transformations, and
Interconnections within
Systems—are signaled
with icons throughout
the text to help you
notice the reoccurring
examples of the major
themes.

Human Microbiota £VOLUTION CONNECTION

_@ Evolution
Structure/

. Function

= | Information
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Interconnections
within Systems

A

@ The role of evolution throughout
all of biology is further explored in
depth at the end of each chapter in
Evolution Connection discussions.




Recognize Analogies and Applications

Analogies and applications to everyday life make unfamiliar biology
concepts easier to visualize and understand.
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® NEW analogies and applications have been added throughout
the prose and the illustrations, making it easier to learn and

» Figure 15.1 Some major
episodes in the history of life.
On this 4,600-mile metaphorical
road trip, each mile equals 1 million
years in Earth's history.

remember key concepts for the first time. Examples include:

comparing the significant differences between prokaryotic and
eukaryotic cells to the differences between a bicycle and an SUV
(Chapter 4)

comparing the process of DNA winding into chromosomes with
the act of winding yamn into a skein (Chapter 10)

comparing a 4,600-mile road trip that describes the scale of
biological evolution on Earth (Chapter 15)

comparing signal transduction to email communication
(Chapter 27%)

If your family took a vacation
in which you traveled 1 mile
for every million years in the
history of life, you'd still be
asking, “Are we there yet?"
after driving from Miami to
Seattle,

* Chapters 21-29 are included in the expanded

comparing how dominoes relate to an action potential moving
along an axon (Chapter 27%)

version of the text that includes coverage of animal
and plant anatomy and physiology.



Boost Your Scientific Literacy

A wide variety of exercises and assignments can help you

move beyond memorization and think like a scientist.

e UPDATED! Process of p
Science essays appear
in every chapter and
walk through each step
of the scientific method
as it applies to a specific
research question.

. Human Microbiota THE PROCESS OF SCIENCE

Are Intestinal Microbiota
to Blame for Obesity?
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MasteringBiology®

Part A - Designing a ¢
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In mupmmm scientists raised mice in germ-free conditions so the mice lacked intestinal microbes. The mice were fed a low-fat diet
nich in the complex plant pol . such as cellulose. that are often called fiber

When the mice were 12 weeks old, the scientists transplanted the microbial community from the intestine of a single “donor” mouse into

all of the germ-free mice Then they divided the mice randomly into twe groups and fed each group a different diet
» Group 1 (the control group) continued to eat a low-fat. high-fiber diet
= Group 2 (the experimental group) ate a high-fat. high-sugar dist.
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< NEW! Scientific Thinking
Activities are designed to help you
develop an understanding of how
scientific research is conducted.

NEW! Evaluating Science in
the Media Activities challenge
you to recognize validity, bias,
purpose, and authority in
everyday sources of information.




Learn to Interpret Data

Data interpretation is important for understanding
biology and for making many important decisions in
everyday life. Exercises in the text and online will help
you develop this important skill.

14. Interpreting Data The graph below summarizes the number of
children who died of all strains of flu from 2007 until 2013. Each bar
represents the number of child deaths occurring in one week. Why
does the graph have the shape it does, with a series of peaks and

1 A _of- valleys? Looking over the Biology and Society section at the start of
o NEW: Interpreting Data end-of cha.ptgr > dim chapuet, Why doss i dyush cach 16 Tighait polds et e
questions help you learn to use quantitative middle? Based on these data, when does flu season begin and end
material by analyzing graphs and data. in a typical year?

This example from Chapter 10 invites you

to examine historical data of flu mortality. 35.
Other examples include: %04
¢ Chapter 13: Learn how markings on § 25-
snail shells affect predation rates in an ® 20-
environment % 15+

¢ Chapter 15: Calculate how quickly bacteria g 10-
can multiply on unrefrigerated food = gl

0
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Interpreting Data: Primary and Secondary Immune Responses | M aste ri ng Bio I Ogy®

Use the graph at left to answer the questions.

Second exposure <4 NEW! Interpreting Data
Activities help you build and
practice data analysis skills.
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Maximize Your Study Time

Campbell Essential Biology and the MasteringBiology
homework, tutorial, and assessment program work hand-in-
hand to help students succeed in introductory biology.
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MasteringBiology®

MasteringBiology provides a wide range
of activities and study tools to match your
learning style, including BioFlix animations,
MP3 audio tutorials, interactive practice
quizzes, and more. Your instructor can assign
activities for extra practice to monitor your
progress in the course.

NEW! Essential Biology videos
introduce you to key concepts

and vocabulary, and are narrated
by authors Eric Simon and

Kelly Hogan. Topics include the
Scientific Method, Molecules

of Life, DNA Replication,
Mechanisms of Evolution,
Ecological Principles, and more.




Learn Before, During, and After Class

seeei ATET ITE 4
Chagpiter
< Modules ==

Which of the following is in the cormect order?

MasteringBiology*

BEFORE CLASS

NEW! Dynamic Study Modules help you acquire,
retain, and recall information faster and more efficiently
than ever before. The convenient practice questions and

detailed review explanations can be accessed on the go
using a smartphone, tablet, or computer.

Kingdom, Domain, Phylum, Family,
Order, Class, Genus, Specias

Domain, Kingdom, Phylum, Class,
Order, Family, Genus, Species

Pre-lecture
Assignments

Domain, Kingdom, Phylum, Family,
Order, Class, Genus, Species

Kingdom, Domain, Phylum, Class,
Family, Order, Genus, Species

Mastering

Continuously
Adaptive

Kingdom, Domain, Phylum, Class,
Order, Family, Genus, Species

Homework,
Quizzing,
and Testing

Learning
Catalytics,
Mastering

Media

AFTER CLASS

* Over 100 Coaching Activities are created by the
textbook author team and help you focus on learning key
concepts and building your biology vocabulary.

* NEW! Everyday Biology videos briefly explore
interesting and relevant biology topics that relate to
concepts in the course.

DURING CLASS

NEW! Learning Catalytics is a “bring
your own device” assessment and
classroom activity system that expands
the possibilities for student engagement.
Using Learning Catalytics, instructors can
deliver a wide range of auto-gradable or
open-ended questions that test content
knowledge and build critical thinking skills
using eighteen different answer types.

Image copyright: Pearson Education, Inc.
What sequenca of nuclectides would you
expect io see IN THE BOX in the image?
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Instructors: Extensive Resources for You

Extensive resources save valuable time both in course prep and during class.

® The Test Bank provides a variety of test
questions, many art- or scenario-based, in
both TestGen® and Microsoft® Word.

EXPANDED! Current Topic PowerPoint®
presentations include new topics such as DNA
Profiling, Stem Cells and Cloning, Diabetes, Biodiversity,
and more. Each Powerpoint Presentation includes
instructor teaching tips and active learning strategies to
help you easily create a high-interest, active lecture.
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MasteringBiology
Instructor media resources such as PowerPoint slides,
animations, teaching tips videos, and more can be
accessed and downloaded from the Instructor Resources
area of MasteringBiology.
J

The Instructor Exchange provides successful, class-tested active learning
techniques and analogies from biology instructors around the nation, offering
a springboard for quick ideas to create more compelling lectures. Co-author
Kelly Hogan moderates contributions to the exchange.




Preface

This is a wonderful time to teach and learn biology. Opportuni-
ties to marvel at the natural world and the life within it abound.
It’s difficult to view a news website without finding stories that
touch on biology and its intersection with society. In addition,
the world of pop culture is rich with books, movies, TV shows,
comic strips, and video games that feature biological wonders
and challenge us to think about important biological concepts
and their implications. Although some people say that they
don’t like biology (or, more often, science in general), nearly
everyone will admit to an inborn biophilia. After all, most of
us keep pets, tend a garden, enjoy zoos and aquariums, or ap-
preciate time spent outdoors. Furthermore, nearly everyone
realizes that the subject of biology has a significant impact on
his or her own life through its connections to medicine, bio-
technology, agriculture, environmental issues, forensics, and
myriad other areas. But despite the inborn affinity that nearly
everyone has for biology, it can be a struggle for nonscientists
to delve into the subject. Our primary goal in writing Campbell
Essential Biology with Physiology is to help teachers motivate
and educate the next generation of citizens by tapping into the
inherent curiosity about life that we all share.

Goals of the Book

Although our world is rich with “teachable moments” and
learning opportunities, the explosion of knowledge we have
already witnessed in the 21st century threatens to bury a cu-
rious person under an avalanche of information. “So much
biology, so little time” is the universal lament of biology edu-
cators. Neil Campbell conceived of Campbell Essential Biology
with Physiology as a tool to help teachers and students focus
on the most important areas of biology. To that end, the book
is organized into six core areas: cells, genes, evolution, ecol-
ogy, animals, and plants. Dr. Campbell’s vision, which we
carry on and extend in this edition, has enabled us to keep
Campbell Essential Biology with Physiology manageable in size
and thoughtful in the development of the concepts that are
most fundamental to understanding life. We’ve aligned this
new edition with today’s “less is more” approach in biology
education for nonscience majors—where the emphasis is on
fewer topics and more focused explanations—and we never
allow the content we do include to be diluted. Toward that
end, in this new edition we removed some of the most tech-
nical details and terminology, which we hope will help non-
science major students to focus on the key topics in biology.
We formulated our approach after countless conversa-
tions with teachers and students in which we noticed some
important trends in how biology is taught. In particular,
many teachers identify three goals: (1) to engage students
by relating the core content to their lives and the greater so-
ciety; (2) to clarify the process of science by showing how it
is applied in the real world and to give students practice in

applying scientific and critical thinking skills themselves; and
(3) to demonstrate how evolution serves as biology’s unifying
theme. To help achieve these goals, every chapter of this book
includes three important features. First, a chapter-opening
essay called Biology and Society highlights a connection be-
tween the chapter’s core content and students’ lives. Second,
an essay called The Process of Science (found in the body of
the chapter) describes how the scientific process has illumi-
nated the topic at hand, using a classic or modern experiment
as an example. Third, a chapter-closing Evolution Connection
essay relates the chapter to biology’s unifying theme of evolu-
tion. To maintain a cohesive narrative throughout each chap-
ter, the content is tied together with a unifying chapter thread,
a relevant high-interest topic that is woven throughout the
three chapter essays and is touched on several additional times
in the chapter. Thus, this unifying chapter thread ties together
the three pedagogical goals of the course using a topic that is
compelling and relevant to students.

New to This Edition

We hope that this latest edition of Campbell Essential Biology
with Physiology goes even further in helping students relate
the material to their lives, understand the process of science,
and appreciate how evolution is the unifying theme of biol-
ogy. To this end, we’ve added significant new features and
content to this edition:

® (Clarifying the importance of biology to students’
lives. Every student taking an introductory biology
course should be made keenly aware of the myriad
ways that biology affects his or her own life. To help
put such issues front and center, and to “prime the
learning pump” before diving into the content, we have
included a new feature at the start of each chapter called
Why It Matters. Every chapter begins with a series of
attention-grabbing facts in conjunction with compelling
photographs that illustrate the importance of that
chapter’s topic to students’ lives. These high-interest facts
appear again in the chapter narrative, typeset in a design
meant to capture students’ attention and placed adjacent
to the science discussion that explains the fact. Examples
include: Why Macromolecules Matter (“A long-distance
runner who carbo-loads the night before a race is
banking glycogen to be used the next day”), Why Ecology
Matters (“Producing the beef for a hamburger requires
eight times as much land as producing the soybeans for a
soyburger”) and Why Hormones Matter (“Strike a pose
before a job interview and you just might decrease the
hormone that triggers stress”).

® Major themes in biology incorporated throughout
the book. In 2009, the American Association for the

PREFACE
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Advancement of Science published a document that
served as a call to action in undergraduate biology
education. The principles of this document, which

is titled “Vision and Change,” are becoming widely
accepted throughout the biology education community.
“Vision and Change” presents five core concepts that
serve as the foundation of undergraduate biology. In this
edition of Campbell Essential Biology with Physiology,
we repeatedly and explicitly link book content to each
of the five themes. For example, the first theme, the
relationship of structure to function, is illustrated in
Chapter 2 in the discussion of how the unique chemistry
of water accounts for its biological properties. The second
theme, information flow, is explored in Chapter 10 in
the discussion on how genes control traits. The third
theme, interconnections within systems, is illustrated in
Chapter 18 in the discussion on the global water cycle.
The fourth theme, evolution, is called out in Chapter 17
in the discussion on the phylogeny of animals. The fifth
theme, energy transformations, is explored in Chapter

6 in the discussion on the flow of energy through
ecosystems. Readers will find at least one major theme
called out per chapter, which will help students see

the connections between these major themes and the
course content, and instructors will have myriad easy-to-
reference examples to help underscore these five themes.
New unifying chapter threads. As discussed earlier,
every chapter in Campbell Essential Biology with
Physiology has a unique unifying chapter thread—a high-
interest topic that helps to demonstrate the relevance of
the chapter content. The chapter thread is incorporated
into the three main essays of each chapter (Biology

and Society, The Process of Science, and Evolution
Connection) and appears throughout the chapter text.
This fifth edition features many new chapter threads
and essays, each of which highlights a current topic

that applies biology to students’ lives and to the greater
society. For example, Chapter 2 presents a new thread
on radioactivity, including discussions of its use in
health care and as a tool to test evolutionary hypotheses.
Chapter 15 features a new thread on human microbiota,
including a recent investigation into the possible role

of microbiota in obesity and an exploration of how the
change from a hunter-gatherer lifestyle to a diet heavy
in processed starch and sugar selected for oral bacteria
that cause tooth decay. Chapter 24 offers a new thread on
vaccines, introducing the importance of vaccinating an
entire community and the reason why a new influenza
vaccine is required each year.

Developing data literacy. Many nonscience-major
students express anxiety when faced with numerical
data, yet the ability to interpret data can help with many

important decisions we all face. To help foster critical
thinking skills, we have incorporated a new feature called
Interpreting Data into the end-of-chapter assessments.
These questions, one per chapter, offer students the
opportunity to practice their science literacy skills. For
example, in Chapter 10, students are asked to examine
historical data of flu mortality; in Chapter 15, students
are tasked with calculating how quickly bacteria can
multiply on unrefrigerated food; and in Chapter 24,
students are presented with a graph illustrating the
prevalence of food allergies in children and asked to
determine what conclusions can be drawn from the

data. We hope that practice examining these simple yet
relevant data sets will help students be more comfortable
when they must confront numerical data in their own
lives.

Updated content and figures. As we do in every
edition, we have made many significant updates to the
content presented in the book. Examples of new or
updated material include new discussions on epigenetics,
metagenomics, and RNA interference; an examination

of new genomic information on Neanderthals; updated
climate change statistics; a discussion of advances in fetal
genetic testing; and an updated discussion of new threats
to biodiversity. We have also included nearly a dozen new
examples of DNA profiling and a cutting-edge exploration
of genetically modified foods. We also strive with each
new edition to update our photos and illustrations. New
figures include examples that show how a prion protein
can cause brain damage (Figure 3.20), how a breast cancer
drug inhibits cancer cells (Figure 25.15), how angioplasty
can repair diseased arteries (Figure 23.15), and how real
data from DNA profiling can exonerate wrongly accused
individuals (Figure 12.16).

New analogies. As part of our continuing effort to help
students visualize and relate to biology concepts, we
have included numerous new analogies in this edition.
For example, in Chapter 4, we compare the significant
differences between prokaryotic and eukaryotic cells

to the differences between a bicycle and an SUV. In
Chapter 8, we compare the process of DNA winding into
chromosomes with the act of winding yarn into a skein.
In Chapter 27, we analogize humans seeing an array

of colors with only three types of photoreceptor cones

to how a printer can print an array of colors from only
three colors included in a toner cartridge. We also have
included new analogies in visual format, such as how
dominoes relate to an action potential moving along an
axon (Figure 27.4). Additional examples, both narrative
and visual, bring biological scale into focus, such as a
4,600-mile road trip that is used to help students imagine
the scale of biological evolution on Earth (Figure 15.1).



® MasteringBiology updates. New whiteboard-style
animated videos provide students with an introduction
to key biological concepts so students can arrive to class
better prepared to explore applications or dive into
any topic more deeply. New Everyday Biology videos,
produced by the BBC, promote connections between
concepts and biology in everyday life, and Evaluating
Science in the Media activities teach students how to be
wise consumers of scientific information and coach them
through critically evaluating the validity of scientific
information on the Internet. New Scientific Thinking
activities encourage students to develop scientific
reasoning skills as they explore a current area of research
and allows instructors to easily assess student mastery of
these skills.

® Teaching the Issues. Because many instructors,
including the authors, prefer to use current topics to
demonstrate the relevance of biology to students’ lives,
we’ve expanded our series of Current Topic Instructor
PowerPoints® with this edition. New topics include DNA
Profiling, Stem Cells and Cloning, Diabetes, Biodiversity,
and more. Each PowerPoint® Presentation includes
instructor teaching tips and active learning strategies to
easily create a high-interest, active lecture.
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Attitudes about science and scientists are often shaped by
a single required science class—this class. We hope to tap into
the innate appreciation of nature we all share and nurture
this affection into a genuine love of biology. In this spirit, we
hope that this textbook and its supplements will encourage all
readers to make biological perspectives a part of their personal
worldviews. Please let us know how we are doing and how we
can improve the next edition of Campbell Essential Biology
with Physiology.

ERIC SIMON

Department of Biology and
Health Science

New England College
Henniker, NH 03242

JEAN DICKEY
Department of Biology
Clemson University
Clemson, SC 29634
dickeyj@clemson.edu

SimonBiology@gmail.com

KELLY HOGAN
Department of Biology
University of North Carolina
Chapel Hill, NC 27599
leek@email.unc.edu

JANE REECE

C/O Pearson Education
1301 Sansome Street

San Francisco, CA 94111
JaneReece@cal.berkeley.edu

Acknowledgments

Throughout the process of planning and writing Campbell
Essential Biology with Physiology, the author team has had
the great fortune of collaborating with an extremely talented
group of publishing professionals and educators. Although
the responsibility for any shortcomings lies solely with us, the
merits of the book and its supplements reflect the contribu-
tions of a great many dedicated colleagues.

First and foremost, we must acknowledge our huge debt to
Neil Campbell, the original author of this book and a source
of ongoing inspiration for each of us. Although this edition
has been carefully and thoroughly revised—to update its sci-
ence, its connections to students’ lives, its pedagogy, and its
currency—it remains infused with Neil’s founding vision and
his commitment to share biology with introductory students.

This book could not have been completed without the ef-
forts of the Campbell Essential Biology with Physiology team
at Pearson Education. Leading the team is acquisitions editor
Alison Rodal, who is tireless in her pursuit of educational
excellence and who inspires all of us to constantly seek better
ways to help teachers and students. We also thank the Pearson

Science executive team for their supportive leadership, in
particular managing director of Arts, Science, Business and
Engineering Paul Corey, vice president of science editorial
Adam Jaworski, editor-in-chief Beth Wilbur, director of de-
velopment Barbara Yien, executive editorial manager Ginnie
Simione Jutson, and director of media development Lauren
Fogel.

It is no exaggeration to say that the talents of the best
editorial team in the industry are evident on every page of
this book. The authors were continuously guided with great
patience and skill by senior development editors Debbie
Hardin, Julia Osborne, and Susan Teahan. We owe this
editorial team—which include the wonderfully capable and
friendly editorial assistant Alison Cagle—a deep debt of
gratitude for their talents and hard work.

Once we formulated our words and images, the production
and manufacturing teams transformed them into the final
book. Project manager Lori Newman and program manager
Leata Holloway oversaw the production process and kept
everyone and everything on track. We also thank program

29



ACKNOWLEDGMENTS

30

manager team lead Mike Early and project manager team
lead David Zielonka for their careful oversight. We hope you
will agree that every edition of Campbell Essential Biology
with Physiology is distinguished by continuously updated and
beautiful photography. For that we thank photo researcher
Kristin Piljay, who constantly dazzles us with her keen ability
to locate memorable images.

For the production and composition of the book, we
thank senior project editor Norine Strang of S4Carlisle Pub-
lishing Services, whose professionalism and commitment
to the quality of the finished product is visible throughout.
The authors owe much to copyeditor Joanna Dinsmore and
proofreader Pete Shanks for their keen eyes and attention to
detail. We thank design manager Derek Bacchus (who is also
responsible for the stunning cover design) and Gary Hes-
penheide of Hespenheide Design for the beautiful interior
design, and we are grateful to Kristina Seymour and the art-
ists at Precision Graphics for rendering clear and compelling
illustrations. We also thank rights and permissions project
manager Donna Kalal, manager of rights and permissions
Rachel Youdelman, and text permissions project manager
William Opaluch for keeping us within bounds. In the final
stages of production, the talents of manufacturing buyer
Stacy Weinberger shone.

Most instructors view the textbook as just one piece of the
learning puzzle, with the book’s supplements and media com-
pleting the picture. We are lucky to have a Campbell Essential
Biology with Physiology supplements team that is fully com-
mitted to the core goals of accuracy and readability. Project
Manager Libby Reiser expertly coordinated the supplements,
a difficult task given their number and variety. We thank me-
dia project manager Eddie Lee for his work on the excellent
Instructor Resources DVD that accompanies the text. We owe
particular gratitude to the supplements authors, especially
the indefatigable and eagle-eyed Ed Zalisko of Blackburn
College, who wrote the Instructor Guide and the PowerPoint®
Lectures; the highly skilled and multitalented Hilary
Engebretson, of Whatcom Community College, who revised
the Quiz Shows and Clicker questions; and Jean DeSaix
(University of North Carolina at Chapel Hill), Justin Shaffer
(University of California, Irvine), Kristen Miller (University
of Georgia), and Suann Yang (Presbyterian College), our col-
laborative team of test bank authors for ensuring excellence
in our assessment program. The authors also thank Justin
Shaffer (University of California, Irvine), Suzanne Wakim
(Butte Community College), and Eden Effert (Eastern Illinois
University) for their fine work on the issues-based presenta-
tion Campbell Current Topics PowerPoint® Presentations.

In addition, the authors thank Reading Quiz authors Amaya
Garcia Costas, Montana State University, and Cindy Klevickis,
James Madison University; Reading Quiz accuracy reviewer
Veronica Menendez; Practice Test author Chris Romero,

Front Range Community College; and Practice Test accuracy
reviewer Justin Walgaurnery, University of Hawaii.

We wish to thank the talented group of publishing profes-
sionals who worked on the comprehensive media program
that accompanies Campbell Essential Biology with Physiology.
The team members dedicated to MasteringBiology™ are true
“game changers” in the field of biology education. We thank
content producer for media Daniel Ross for coordinating our
multimedia plan. Vital contributions were also made by asso-
ciate Mastering media producer Taylor Merck, senior content
producer Lee Ann Doctor, and web developer Leslie Sumrall.
We also thank Tania Mlawer and Sarah Jensen for their efforts
to make our media products the best in the industry.

As educators and writers, we are very lucky to have a crack
marketing team. Executive marketing manager Lauren Harp, di-
rector of marketing Christy Lesko, and field marketing manager
Amee Mosely seemed to be everywhere at once as they helped us
achieve our authorial goals by keeping us constantly focused on
the needs of students and instructors. For their amazing efforts
with our marketing materials, we also thank copywriter supervi-
sor Jane Campbell and designer Howie Severson.

We also thank the Pearson Science sales representatives,
district and regional managers, and learning technology
specialists for representing Campbell Essential Biology with
Physiology on campuses. These representatives are our lifeline
to the greater educational community, telling us what you like
(and don’t like) about this book and the accompanying sup-
plements and media. Their enthusiasm for helping students
makes them not only ideal ambassadors but also our partners
in education. We urge all educators to take full advantage of
the wonderful resource offered by the Pearson sales team.

Eric Simon would like to thank his colleagues at New England
College for their support and for providing a model of excel-
lence in education, in particular, Lori Bergeron, Deb Dunlop,
Mark Mitch, Maria Colby, Sachie Howard, and Mark Watman.
Eric would also like to acknowledge the contributions of Jim
Newcomb for lending his keen eye for accuracy; Jay Withgott for
sharing his expertise; Elyse Carter Vosen for providing much-
needed social context; Jamey Barone for her sage sensitivity; and
Amanda Marsh for her expert eye, sharp attention to detail, tire-
less commitment, constant support, compassion, and wisdom.

At the end of these acknowledgments, you’ll find a list
of the many instructors who provided valuable information
about their courses, reviewed chapters, and/or conducted class
tests of Campbell Essential Biology with Physiology with their
students. All of our best ideas spring from the classroom, so
we thank them for their efforts and support.

Most of all, we thank our families, friends, and colleagues,
who continue to tolerate our obsession with doing our best for
science education.

ERIC SIMON, JEAN DICKEY, KELLY HOGAN, JANE REECE





