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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.

. 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

Evolution Connection essays
conclude each chapter by

You will also sample a bit of the remarkable diversity of prokaryotes and protists. This chapter is the first of demonstratin g how the theme 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, eVOI ution runs th o Ugh outa “ Of

fungi, and animals.

biology. The example in Chapter
15 discusses how changes in
the typical human diet over
generations is linked to bacteria
that cause tooth decay.
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@ 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.



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

{';}) 'fh'n:n ormations
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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?

As you learned in the Biology and Society section, our
bodies are home to trillions of bacteria th 0o

harm or are even beneficial to our healkth. In the past
decade. researchens have made enormous strides in
characterizing our microblots and have begun to imves-
tigate the specific effects of these residents on our physi-

ological p
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MasteringBiology®

Part A - Designing a ¢

¢ +

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.

House Emage: € Biochemitry Madia Lab, University of Wiscomian - Madinon. Used weth permisson.

o

< 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

2007 2008 2009 ZOIIO 20‘1 1 zo'l 2 20‘15

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.

® The Chapter Review offers P

a built-in study guide that QAN AT Chapter Review
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An Overview of Cellular Respiration Fermentation: Anaerobic Harvest
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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.






