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preface

verywhere you look in this edition you will see a new

Raven & Johnson’s Biology. From the new author team,

to the new design and art program and the completely
revised content, Biology has undergone a transformation. This
“new” text maintains the clear, accessible, and engaging writ-
ing style of past editions and the pervasive emphasis on evolu-
tion and scientific inquiry that have made this a leading text-
book for students majoring in biology. Now we have coupled
this approach to a modern integration of the exciting new re-
search in molecular biology and genomics to offer our readers
the most significant and important revision of our text since
the first edition.

Our New Author Team

Perhaps the greatest change to this edition is the change in
authoring responsibilities. Two of us, Jonathan Losos (Har-
vard University) and Susan Singer (Carleton College), be-
came new co-authors in the seventh edition, and now we’ve
taken on full authoring responsibilities for the eighth edition
as we welcome Kenneth Mason of Purdue University to our
team. Ken served as a key contributor in the genetics unit for
the seventh edition. The quality of the work he provided, his
expertise in genetics, and his experience in teaching majors in
biology at the university level made him a natural choice to
join our new author team.

We're excited about the opportunity to take what was
already a high-quality textbook and move it forward in a sig-
nificant way for a new generation of students. All of us have
extensive experience teaching undergraduate biology and
we’ve used this knowledge as a guide in producing a text that
is up-to-date, beautifully illustrated, and pedagogically sound
for the student. We’ve also worked to make it even easier to
use and more closely integrated with its media support mate-
rials to provide instructors with an excellent complement to
their teaching.

Our New Visual Program

Even a casual look through the pages of the eighth edition
will show the care that went into developing the art and photo
program and the related page design. A brand new visual pro-
gram is rare in a revision, and our team found the opportunity
to reevaluate the effectiveness of the artwork and photos to
be an exciting challenge. Our goal has been to provide a clear,
consistent, accurate art program that is easy-to-follow and
beautifully three-dimensional.

To prepare for the revision, a variety of specialists re-
viewed the seventh edition art and photo program to assess
its instructional effectiveness and presentational value. We

worked closely with the artists and medical illustrators to pro-
duce sketches that effectively convey the chapter’s most im-
portant concepts or that provide students with a particularly
thought-provoking or dynamic example. A separate panel of
reviewers then evaluated each newly rendered figure for peda-
gogical value and accuracy.

Our text-paging team then worked in conjunction with
the artists to create innovative page spreads where the visuals
and textual content function together in a well-coordinated
and closely integrated manner. For complex processes, fig-
ures use numbered text boxes to lead the student step-by-step
through the figure. For others, where the whole is more im-
portant than the pieces, the figure is not interrupted by text
but explained thoroughly in the legend. Multilevel figures
take students from a macro to micro view using “blow-out”
arrows. Where figures can be put “inline” within the text this
has been done to intimately connect the art with the text nar-
rative and to allow the artwork to visually enliven the page.

Our Modern Content and Approach

One goal that unites our author team is the attempt to bring
students an exciting and up-to-date view of modern biology.
The extensive nature of this revision has produced exception-
ally current content throughout. Likewise, rather than past-
ing paragraphs of new material into selected chapters, we have
carefully worked together to reconsider our text’s outline and
coverage to provide a more consistent approach to concepts
so that the reader is not buried in detail in one chapter and left
wondering how something works in another.

Two new chapters in the evolution unit perfectly illus-
trate the importance of this goal. Chapter 24: Genome Evolu-
tion describes comparative genomics and explains how exciting
new discoveries resulting from the genome sequencing of so
many different species is revolutionizing our understanding of
evolution. Chapter 25: Evolution of Development follows with
a discussion of how changes in genes can produce changes in
development patterns, which result in new characteristics and
sometimes in speciation.

We’ve expanded our coverage of patterns of inheritance
into chapter 12 on heredity and Mendelian principles and
chapter 13 on chromosomal theory of inheritance. We've cre-
ated a new chapter 23: Systematics and the Phylogenetic Revolu-
tion and we now provide chapter 26: The Tree of Life to offer a
broad overview as a way of introduction to the unit.

Another individual example of the current content is the
coverage of the newly discovered fossil that is transitional be-
tween fish and amphibians, Tiktaalik, which was announced in
mid-2006 (see figure 35.14b). Similarly, our discussion of the



state of the environment is based on up-to-the-moment data
on population trends, global temperatures, and CO, levels.

The physiology unit has been reorganized and includes
a new introductory chapter 43: The Animal Body and Principles
of Regulation. This is designed to introduce the tissues and
organ systems covered in later chapters and provide an un-
derstanding of control systems and their associated feedback
mechanisms.

Our Consistent Themes

It is important to have consistent themes that organize and
unify a text. We met extensively to discuss our approaches to
teaching biology and to design the most effective text possible.
A number of themes are used throughout the book to unify
the broad-ranging material that makes up modern biology.
This begins with the primary goal of this textbook to pro-
vide a comprehensive understanding of evolutionary theory
and the scientific basis for this view. We use an experimental
framework combining both historical and contemporary re-
search examples to help students appreciate the progressive
and integrated nature of science.

Biology Is Based Upon an Understanding of Evolution

When Peter Raven and George Johnson began work on Biol-
ogy in 1982 they set out to write a text that presented biology
the way they taught in their classrooms: as the product of evo-
lution. Much as all biology “only makes sense in the light of
evolution,” this text is enhanced by a consistent evolutionary
theme that is woven throughout the text, and we have en-
hanced this theme in the eighth edition.

The enhanced evolutionary thread can be found in ob-
vious examples such as the two new chapters on molecular
evolution, but can also be found throughout the text. As each
section considers the current state of knowledge, the “what”
of biological phenomenon, they also consider how each sys-
tem may have arisen by evolution, the “where it came from”
of biological phenomenon.

Our approach allows evolution to be dealt with in the
context in which it is relevant. The material throughout this
book is considered not only in terms of present structure and
function, but how that structure and function may have arisen
via evolution by natural selection.

Biology Uses the Methods of Scientific Inquiry

Another unifying theme within the text is that knowledge
arises from experimental work that moves us progressively
forward. The use of historical and experimental approaches
throughout allow the student to not only see where the field is
now, but more importantly, how we arrived here. The incred-
ible expansion of knowledge in biology has created challenges
for authors to decide what content to keep, and to what level
an introductory text should strive. We have tried to keep as
much historical context as possible and to provide this within
an experimental framework consistently throughout the text.

Rather than interrupting the text with an experimental
box, we describe experiments in the context of the concepts
being provided. This keeps experimental approaches relevant
to the story being told. Data are provided throughout the text
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and figures to illustrate how we have arrived at our present
view of the various topics that make up the different sections
of the book. Students are also provided with “Inquiry Ques-
tions” to stimulate thought about the material throughout the
book. The questions often involve data that are presented in
figures, but are not limited to this approach, also leading the
student to question the material in the text as well.

Biology Is an Integrative Science

The explosion of molecular information has reverberated
throughout all areas of biological study. Scientists are increas-
ingly able to describe complicated processes in terms of the
interaction of specific molecules, and this knowledge of life
at the molecular level has illuminated relationships that were
previously unknown. Using this cutting-edge information, we
have made great strides to more strongly connect the differ-
ent areas of biology in this edition.

One example of this integration concerns the structure
and function of biological molecules, an emphasis of modern
biology. This revision brings that focus to the entire book using
this as a theme to weave together the different aspects of con-
tent material with a modern perspective. Given the enormous
amount of information that has accumulated in recent years,
this provides a necessary thread that integrates these new per-
spectives into the fabric of the traditional biology text.

Likewise, all current biology texts have added a genom-
ics chapter, and our text was one of the first to do this. This
chapter has been updated, but, more importantly, the results
from the analysis of genomes and the proteomes that they en-
code have been added throughout the book wherever this in-
formation is relevant. This allows a more modern perspective
throughout the book rather than limiting it to a few chapters.
Examples, for instance, can be found in the diversity chapters,
where classification of some organisms were updated based on
new findings revealed by molecular techniques.

This systems approach to biology also shows up at the
level of chapter organization. We introduce genomes in the
genetics section in the context of learning about DNA and
genomics. We then come back to this topic with an entire
chapter at the end of the evolution unit where we look at the
evolution of genomes, followed by a chapter on the evolu-
tion of development, which leads into our unit on the diver-
sity of organisms.

Similarly, we introduce the topic of development with
a chapter in the genetics section, return to it in the evolu-
tion unit, and have dedicated chapters in both the plant and
animal units. This layering of concepts is important as we
believe that students best understand evolution, develop-
ment, physiology, and ecology when they can reflect on the
connections between the microscopic and macroscopic levels
of organization.

Our Enhanced Readability
and Learning System

Biology has always been considered a user-friendly text, but the
sheer volume of information in a major’s biology text demands
that authors do everything possible to make the content clear



and well-organized to aid the student. In this eighth edition
we have taken steps to help our readers through careful scru-
tiny of the narrative and thorough redesign of our pedagogi-
cal learning system.

Telling the Story of Biology

We had the benefit of an excellent developmental copyeditor
who worked with us on each revised chapter prior to turning
the manuscript over to production. The copyeditor focused
on improving the use of headings to organize the content,
improving the clarity of the writing, making the writing con-
sistent between chapters, consistently identifying and defin-
ing the key terms, and eliminating redundant material within
and among chapters. This process removed the clutter that
can accumulate over several editions and ensured that each
chapter reads smoothly from start to finish.

Providing a Learning System

Part of what makes Biology such an easy book to learn from is
its consistent pedagogical framework, and we have strength-
ened this learning system in the eighth edition. Each chapter
opens with an outline consisting of the numbered headings
and the supporting headings. Throughout the chapter the in-
terior design works with the content to remind the students of
where they are in the chapter.

Each concept within a chapter is clearly demarcated at
beginning and end. The declarative main headings and sen-
tence-style supporting headings provide an excellent over-
view of each concept to be covered. Short interim summaries
following each main concept within the narrative remind stu-
dents of the most critical information they need to take away
from that reading.

Extensive figure legends in conjunction with the new
visual program provide a “visual outline” of all major ideas in

every chapter. Great care was taken during the paging process
to ensure that with few exceptions figures are displayed on
the same pages where the narrative detail supporting those
figures is provided.

We'’ve also created an extensive set of summary tables
throughout the text to make study and review as easy and ef-
ficient as possible. Content reviews at the end of the chapter
recapitulate important content within the same conceptual
framework provided in the opening outline. We’ve also de-
veloped new Challenge Questions to promote active learning
and higher level critical thinking.

Our Commitment to You

We are united in our excitement about this opportunity to
take a textbook that was already accurate and innovative and
move it forward in a meaningful way. We believe our research
and teaching experience provides us with the tools to couple
the most significant modern research findings and scientific
approach to an engaging pedagogical presentation.

In working with reviewers, contributors, focus group
participants, students, and our colleagues around the globe,
we have been impressed with the level of energy, thoughtful-
ness, and dedication faculty and students bring to the study of
biology. It is a privilege to serve you through the pages of this
textbook and its media support program.

Please let us know how we can serve you better by writ-
ing us at ravenbiology@mcgraw-hill.com. Best wishes to you in
your own classroom. We look forward to hearing from you.

Fonathan Losos
Ken Mason
Susan Singer
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Vivid and Instructional New Art Program for Visual Learners

The Biology author team collaborated with a team of
medical and scientific illustrators to create the new visual
program for the eighth edition. Focusing on consistency,

accuracy, and pedagogical value, the team created an

alters receptor
conformation so it no

site exposed

1. Hormones cross plasma
membrane and bind to

cytoplasmic receptors. DNA-binding

site blocked

Inhibitor

Transcription-
activating domain

INTRACELLULAR RECEPTORS REGULATE GENE TRANSCRIPTION.

Hydrophobic signaling molecules can cross the plasma membrane and bind to
intracellular receptors. This starts a signal transduction pathway that produces

changes in gene expression.

longer binds inhibitor.

DNA-binding =

art program that is intimately connected with the text
narrative. The resulting realistic, 3-D illustrations will
stimulate student interest and help instructors teach

difficult concepts.

5. Cellular
response is a
change in
gene
expression.

Inhibitor

3. Hormone-receptor
complex translocates
to nucleus.

Gene
transcription

\\\ 3
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4. Hormone—receptor
complex binds to DNA.
This usually turns on

transcription, but can

also turn it off.

For Complex Pprocesses, figures use numbered text boxes to lead the student step-by-step through the figure.

2. The cell often
fractures through the
interior, hydrophobic
area of the lipid
bilayer, splitting the
plasma membrane

1. A cell frozen in
medium is cracked
with a knife blade.

3. The plasma membrane separates such
that proteins and other embedded
membrane structures remain within one
or the other layers of the membrane.

4. The exposed membrane is
coated with platinum, which
forms a replica of the
membrane. The underlying
membrane is dissolved away,
and the replica is then viewed

into two layers.
Medium

figure 5.3

VIEWING A PLASMA MEMBRANE WITH
FREEZE-FRACTURE MICROSCOPY.

with electron microscopy.

Fractured
upper half -
of lipid bilayer

Exposed lower ®
half of lipid bilayer

Exposed External surface
lower half of of plasma
lipid bilayer membrane




Multilevel figures
take students from a macro
to micro view using “blow-
out” arrows to help students

put concepts into context.

[llustrations are paired with
high-quality LM, SEM, and
TEM photomicrographs to
provide students with real-life

examples of cellular structures.

Whenever possible, a
measurement bar is provided
with a micrograph to provide

students with an appreciation of

the scale of biological structures.

Nuclear pores

Nuclear
envelope

Nucleolus

Chromatin

----- — Nucleoplasm

Nuclear
lamina

Inner
membrane

Quter membrane

Nuclear pore
a.

Nuclear pores
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Consistent color coding

means that students immediately recognize the biological structures used throughout

the book. Their study time is spent learning concepts rather than orienting

themselves to figure conventions. In some figures, color coding is also used to give

the student visual cues to how information is related.

2. Rising Phase
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Consistent Pedagogical Aids to Promote Learning

Each chapter in the eighth edition is structured using the same set of pedagogical devices, which enables

the student to develop a consistent learning strategy. These tools work together to provide a clear content

hierarchy, break content into smaller, more accessible chunks, repeat important concepts, and provide

students with opportunities for higher level thought.

24.2

243

concept outline
24.1

Comparative Genomics
u Evolutionary differences accumulate over long periods
w Genomes evolve at different rates
u Plant, fungal, and animal genomes bave unique and shared genes
Evolution of Whole Genomes
w Ancient and newly created polyploids guide studies
of genome evolution
w Plant polyploidy is ubiquitous, with multiple common origins
u Polyploidy induces elimination of duplicated genes
w Polyploidy can alter gene expression
u Transposons jump around following polyploidization
Evolution Within Genomes
w [ndividual chromosomes may be duplicated
u DNA segments may be duplicated

u Genomes may become rearranged

Genome Evolution

introduction

GENOMES CONTAIN THE RAW MATERIAL for evolution, and
many clues to evolution are hidden in the ever-changing nature
of genomes. As more genomes have been sequenced, the new
and exciting field of comparative genomics has emerged and
has yielded some surprising results and many, many questions.
Comparing whole genomes, not just individual genes, enhances
our ability to understand the workings of evolution, to improve
crops and to identify the genetic basis of disease so that we may
develop more effective treatments with minimal side effects.
The focus of this chapter is on how comparative genomics is
enhancing our understanding of genome evolution and how this

new knowledge can be applied to improve our lives.

w Gene inactivation results in psuedogenes
= Horizontal gene transfer complicates matters

24.4 Gene Function and Expression Patterns

w Chimp and buman gene transcription patterns differ
w Speech is uniquely buman: An example of complex expression

24.5 Nonprotein-Coding DNA
and Regulatory Function
24.6 Genome Size and Gene Number

u Noncoding DNA inflates genome size
s Plants ha

idely varying genome size

24.7 Genome Analysis and Disease Prevention
and Treatment
w Distantly related genomes offer clues for causes of disease
u Closely related organisms enbance medical research
w Pathogen—host genome differences reveal drug targets

24.8 Crop Improvement Through Genome Analysis
w Model plant genomes provide links to genetics of crop plants
w Beneficial bacterial genes can be located and utilized

471

chapter ; 4

Chapter openers
include an outline
comprised of the chapter
headings, which provides

a consistent framework for
the student. Declarative,
numbered main headings
and sentence-style
supporting headings result
in a cogent overview of the

content to be covered.
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