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Preface

his letter, written to students and instructors in the Preface of the first edition,

still encapsulates my goals as a teacher of genetics. These goals have served as
the foundation for the revisions that 1 have undertaken in the second edition ol
Geietics: A Conceptual Approach,

When | was 14 years old, [ went on a two-week canoe trip through the
Quetico, 4 vast wilderness in southern Canada with thousands of intercon-
nected lakes. Our guide on this trip was an experienced outdoorsman who
had traveled the region many times before; he taught us how to find trails that
connected one lake to the next, how to use new tools and equipment neces-
sary for the journey, and how to survive in the wilderness. He kept us
motivated by telling stories of fur trappers and traders who traveled
the region in the past. Perhaps most important, this excellent teacher
and motivator never carried our gear for us or paddled our canoes,
recognizing that each of us had to make the journey for ourselves.
My goal as a teacher 1s to become a trusted guide on students’
journeys through introductory genetics. I have taught genetics for
more than 24 years, and one of my strengths is helping students
create a mental map of genetics—one that shows where we've been,
where we'll go, and how we'll get there. 1 provide advice and encour-
agement at places that are often rough spots for students, and | tell
stories of the people, places, and experiments of genetics—past and
present—to keep the subject interesting and alive. 1 help students
learn the necessary details, concepts, and problem-solving skills, and

I also encourage them to see the beauty of the larger landscape.

A Focus on Key Elements

Throughout this new edition of Genetics: A Conceptual Approach, 1 have maintained
the original emphases on kev elements that made the first edition a success: a focus

on concepts and connections; a clear, accessible presentation; an emphasis on prob-
lem solving; and a superior illustration program.

» Key Concepts and Connections Like the original, the second edition of
Genetics: A Conceptual Approach focuses on important concepts, giving students the
biﬂ |“i.|:'||.1|'f.' without n:n'rrl..\'|'|{'||'|'|i|'|i_: them with detail. r‘-LﬂLH' k'iJIZILI.'r'T"' are driven
home by brief Concepts statements, which appear immediately after a topic is dis-
cussed in the text and summarize the key points, Important concepts are reinforced
again at the end of each chapter in the Concepts Summary, a list of essential points
covered in the chapter. Throughout the second edition, I have provided a clear men-
tal road map of where we've been and where we're going as we move through the
tapics. At the beginning of each chapter, I briefly describe the chapter organization;
within chapters, Connecting Concepts boxes allow students to pause and integrate
new concepts, Connecting Concepts Across Chapters at the end of each chapter
higlll]&l][l. connections between material coveréd in the current L']I-I]"'Il.'r and l.l.'lFl-i.CS
covered in other chapters.

[l

COMCEPTS Boxes containing key concepts
appear throughout the text, succinctly
summarizing important concepts and
stating the take-home message.

COMMECTING COMCEPTS These features,
sprinkled throughout each chapter,
consider the “big picture,” synthesizing
newly learned concepts and integrating
them with previously covered topics.

CONMECTING COMCEPTS ACROSS CHAPTERS
Appearing at the end of sach chapter,
these sections reinforce major themes of
the chapter and highlight connections to
related material in other chapters.

CONCEPTS SUMMARY A bulleted list of
impaortant concepts appears at the end of
each chapter.
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PROBLEM SOLVING

= IN-TEXT AND END-OF-CHAPTER WORKED |
PROBLEMS Worked Problems carefully guide |
students through each step in finding the |
solution to the types of problems for which |
they need the most practice solving. |

+ END-OF-CHAPTER QUESTIONS AND PROBLEMS |
Extensive class-tested guestions and fresh,
uniqua problems are presented at the end
of each chapter. They are presented as
Comprehension Questions, Application
Questions and Problems, and Challenge
Questions.

ILLUSTROENNG
. INTEGRATED FIGURE LEGENDS Much of '
the explanatory information for the
illustrations, which traditionally appears

in figure legends, is placed in balloon text
that leads students through complex
processes step by step. ,
= CONCLUSION BOXES Al the bottom of
many aof the illustrations is a conclusion
hox that emphasizes the important
concept being illustrated. i

. ﬁcces.sihﬂit}’ The second edition, like the first, uses a lively, conversational
writing style that engages and motivates the student. The popular vignettes that
open each chapter and help to draw the reader into the topic are continued in the
second edition, with new vignettes written for many of the chapters. Ethical ques-
tions and applications of genetics are again presented in The New Genetics essays,
written by leading bioethicists. Additional information on many topics is provided
through Internet sites that can be accessed through the textbook’s Web site at
www. whireeman.com/pierce2e.

» Emphasis on Problem Solving Having taught introductory genetics for
24 years, | have learned that problem solving is essential to a mastery of genetics.
The second edition continues to provide extensive problem sets, many drawing on
original genetics research, that were developed specifically for this book and have
undergone extensive class testing. The New Genetics: Mining Genomes tutorials and
Classic Experiments tutorials, available on the book’s Web site, provide students
with additional experience in using the latest tols of bioinformatics and interpret-
ing the most important experiments that shaped the field of genetics.

» Clear, Simple Illustration Program The highly acclaimed illustration pro-
gram of the first edition continues to be an important feature of the second edition,
Many students are visual learners, and simple, clear illustrations are essential for
developing an understanding of genetics. T worked closely with the illustrators to
develop every illustration in the book, integrating text and illustration and creating
illustrations that are clear and instructive. Extensive integrated legends walk the stu-
dent through an illustration step by step and make each one tell its own story. Many
illustrations include a conclusion that emphasizes the take-home message; critical
experiments are presented in special illustrations that begin by posing a question
and end with the answer.

"INTEGRATIVE CASE STUDY |

New to the Second Edition

Phenylketonuria Part |: Transmission Genetics

Building on the strengths of the first edition, this edition
of Genetics: A Conceptual Approach adds new features that
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strengthen, enhance, and update the book.

» Integrative Case Study An important emphasis of the
first edition was to help students understand the connections
between different topics and 1o see the big picture of genetics.
For the second edition, this emphasis has been enhanced by
the addition of an Integrated Case Study, which focuses on
the genetic disease phenylketonuria (PKU). At the end of each
major section of the book, a discussion of PKU illustrates—
with a single recurring example—many of the principles and
concepts that have been introduced in earlier chapters and
integrates genetic concepts at the individual, molecular,
and population levels. For instance, in PKU Part 1 {after
Chapter 6), we consider the symptoms of PKU, its trans-
mission as an autosomal recessive disease, and its treatment.
We see that PKU is not really an autosomal recessive trait,
but rather a complex, multifactorial disease. In PKU Part 11
{after Chapter 17), we examine the molecular organization
of the phenylalanine hydroxylase (PAH) locus and how
PKU results from mutations that may occur at any of
hundreds of different sites within the this locus. In PKU



111 {after Chapter 23), we look at PKU in relation to population genetics, how
frequencies of PKU-causing mutations vary among populations, and some
ible reasons why PKU is common in particular populations. I believe that stu-
s will find this Integrated Case Study relevant, interesting, and helpful in un-
tanding and integrating important concepts of genetics.

+ Model Organisms In this age of genomics, model organisms are receiving
cased attention as important tools for clucidating genetic concepts and
rogesses. In the second edition of Genetics: A Conceptual Approach, six
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| organisms—Escherichia coli (bacterium), Saccharomyces cerevisiae
st), Arabidopsis thaliana (plant), Caenorhabditis elegans {nematode
), Drosophila melanogaster (fruit fly), and Mus musculus (house
se}—are given special treatment. The models are introduced in
pter 1, along with a discussion of why models are important in
etics research. Each model organism is then discussed in a special
tior that follows the first major introduction of that organism. Specifi-
y Drosophile melanogaster is introduced in Chapter 4 with the dis-
gion of X-linked inheritance of eye color in fruit flies, Escherichia coli
s introduced in Chapter 8 with the discussion of bacterial genetics,
. aenorhabditis elegans is introduced in Chapter 14 with the discussion
. RNAi, Arabidopsis thaliana is introduced in Chapter 16 with the dis-
cussion of how acetylation affects chromatin structure and the expression
 of genes that control flowering in plants, Mus musculus is introduced is

Chapter 18 with the discussion of knockout mice, and Saccharomyces
isige is introduced in Chapter 20 with the discussion of mito-
ndrial genes. Fach model organism section presents information on
advantages of the model, its life cycle and genome, and genetic
nethods that have been developed for use with the model. For quick
enice, a full-page illustration summarizes essential information about
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Updated Coverage All topics have been updated with the latest findings of
research. A number of topics have been expanded and updated, including:
oell-cycle checkpoints (Chapter 2)
chromosome movement and segregation (Chapter 2)
y amﬁmal chromosomes {Chapter 11)
 chromatin structure and function (Chapter 11)

error-prone DNA polymerases (Chapter 12)
small interfering RNAs, microRNAs, and RNA
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~ « cancer genetics and DNA repair genes (Chapter 21) ey

& the control of flowering in Arabidopsis (Chapter 21)
= DNA sequence variation (Chapter 23)
- » molecular phylogenies {Chapter 23)

* genome evolution (Chapter 23)
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« New Introductory Stories Students and instructors alike have said how
much they enjoyed the vigneties that begin each chapter, providing context for the
topic and helping to draw the reader into the subject. Ten chapters begin with new
vignettes written specifically for this edition, including stories with intriguing titles

such as “The Blind Men's Riddle,” “Sex Wars in Isopods,” “Preventing Train Wrecks
in Replication,  and “The Donkey: A Wild Ass or a Half Ass?™

» New Experimental Illustrations A popular _ _ _
feature of the first edition was the focus on scientific EEIULIRINL
inquiry and experimental methods. The experimental ' ™ :
illustrations outline key experiments and techniques
in genetics. The second edition includes a greater
number of experimental illustrations; they have been
redesigned so that each now consistently poses a ques-
tion, describes the experimental process, shows the
results, and draws a conclusion that ties back to the

main concept being discussed.

» The New Genetics: Ethics, Science, and
Technology In response to suggestions by instruc-
tors and students, this popular feature of the first

edition has been enhanced by updating and stream- - v
lining, Discussion questions have been added to stimu- | EH8 s
late student thinking and provide a basis for classroom g e [
discussion. o g - |

Continuing the emphasis on problem solving that was T ket o g o
B o B 8 - . ] ey e e

a distincitive feature of the first edition, many new

questions and problems have been added at the end of | I it

each L'h'rlph.‘r. page 493

+ New End-of-Chapter Questions and Problems |

Media and Supplements

Our complete package of media resources and supplements is designed to provide
instructors with the proper tools to help their students become adept at solving
problems and thinking like geneticists. All the available resources are fully integrated
with the text’s style and goals, allowing students to continue connecting concepts in
genetics as well as develop their problem-solving skills.

For Instructors

Images

* All Textbook Images are available already placed in PowerPoint® and as high-
resolution JPEG files, with large type and a vibrant color palette that projects clearly
even in large lecture presentations. Images are available on the Instructor’s Resource
CD-ROM and on the Instructor’s Resource Web Site.

* The set of Overhead Transparencies includes 130 images from the text, with large
type for easy reading. Complicated illustrations are broken down into parts so they
project clearly.

Assessment

« The Test Bank by Ben Pierce, Gregory Copenhaver of the University of North
Carolina at Chapel Hill, Susan Elrod of California Polytechnic State University at
San Luis Obispo, and Rodney Mauricio of the University of Georgia is carefully



- designed to match the pedagogical intent of the textbook. It contains 50 questions
-~ per chapter, including multiple-choice, true-or-false, and short-answer questions.
* The on-line test bank consists of chapter-by-chapter Microsoft Word files that are
gasy to download, edit, and print from the Instructor’s Resource CD-ROM or the
Instructor’s Resource Web Site,

s Weare pleased to now offer our Test Bank and End of Chapter questions in Black-
 board and WebCT cartridges. For your ease of use, the End of Chapter questions
 have been converted into multiple choice and fill-in-the-blank questions. Now you
 can choose which online course management system to use for electronic access to
~ hundreds of homework and quiz questions.

-+ The Instructor’s Resource CD-ROM contains all text images in PowerPoint® and
-~ as high-resolution JPEG files, all animations, and the Solutions Manual and Test
" Bank in chapter-by-chapter Microsoft Word files that are easy to download, edit,
- and print.

» The Password-Protected Instructor’s Resource Web Site includes all the resources
 listed here (www.whfreeman.com/pierce2e). Contact your W. . Freeman sales
- representative to learn how to log on as an instruclor.

For Students

 Printed Solutions and Problem-Solving MegaManual

~ + Solutions Manual by Jung H. Choi of the Georgia Institute of Technology and
' Mark McCallum of Pfeiffer University. This manual contains complete answers and
" worked-out solutions (o all questions and problems that appear in the textbook. It
~ as been reviewed extensively by instructors throughout the United States.

-+ Interactive Genetics CD-ROM by Lianna Johnson and John Merriam of UCLA.
:3 This program leads students through many typical genetics problems one step at a
- time, with specific feedback to provide guidance along the way. Commaon mistakes and
.: misunderstandings are addressed, and useful problem-solving strategics are suggested.
~ + The New Genetics: Mining Genomes by Mark S. Wilson of Humbeldt State
~ University. This printed text for the interactive bioin Furmat:'u;s Web tutorials described
* under the “Interactive Media” heading below enables students to review in a print
~ format the information that they've learned
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- while doing the on-line exercises.

~ + Optional Free-of-Charge Text Solutions
~ and “The Time Saver Series: Genetics in
~ Motion” Animations CD-ROM All solutions
~ t the problems in the textbook are available

 in CD-ROM format, as are all of “The Time
~ Saver Serics; Genetic in Motion” animations.

~ Free of charge when ordered with the textbook s e e e
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Stages of the Cell Cycle
Mitosis

Meiosis

Nondisjunction

Independent Assortment and
Crossing COrhver (in meiosis)
Crosses with Multiple Loci

Diominance and Incomplete
Dominance

Replication
Prokaryotic Transcription
Eukarvotic Transcription

between the key concepts and the details of important processes such as transcription,
translation, meiosis, mitosis, and replication. In addition, the animations enhance stu-
dent learning through their accessible step-by-step style which draws students into the
topic and asks them to evaluate the process critically. For example, after reviewing the
steps of bacterial translation (initiation, elongation and termination), students are
asked, “What are the consequences of mutations in the protein-coding region?” Options
allow students to design a mutation and discover its effect on the subsequent protein
produced. This interactivity will enable your students to master both the concepts and
their applications quickly. The major animated concepts are:

RNA Processing Directional Selection and Inbreeding

Translation Segregation: X-linked inheritance

Gene Expression: Homologous Recombination

Regulation (lac operon) Technigques: Plasmid Cloning
Gene Expression:

_ Mapping a Three-Point Cross
Attenuation (irp operon)

1 ] 1 DNA Supercoiling
Techniques: Plasmid Cloning :
ot o o DNA Mutation
echniques: Dideoxy Sequencin
. 1 o e € Bacterial Conjugation
Technique: PC
A RNAi

Population Genetics: Hardy-Weinberg,
H-W Assumptions, Genotypic and
Allelic Frequencies, Overdominance,

* The New Genetics: Mining Genomes comprises ten interactive futorials that
guide students through live analyses and searches of on-line databases, giving them
experience in using the latest tools of bioinformatics. Each step simply and clearly
explains what is taking place on the screen and directs students to the next step,

* Classic Experiments in Genetics are tutorials that help students master the essen-
tial concepts of genetics by leading them through classic experiments that have
shaped the field of genetics.

» Web Links, called out in the textbook, provide relevant, recent updates for each
chapter.
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