reface

In recent years the science of genetics has been undergoing a
sea change. The DNA of genomes, even large ones, can now be
analyzed in great detail; the functions of individual genes can
be studied with an impressive array of new techniques; and or-
ganisms can be changed genetically by introducing alien or al-
tered genes into their genomes. All of these developments have
placed genetics in the center of a technological revolution that

is affecting agriculture, medicine, and society. At a more basic
level, genetics has become a key science—some would say the
key science—in all of biology. Genetic information and genetic
analysis are now crucial to research in almost every biologi-
cal discipline. We have created the fifth edition of Principles of
Genetics to provide a comprehensive, up-to-date introduction
to this important science.

¥ Goals

’ This edition of Principles of Genetics continues our efforts to

offer a book that balances new information with fundamental
principles. As in previous editions, we have been guided by four
overarching goals:

* To focus on the basic principles of genetics by presenting
the important concepts of classical, molecular, and population
genetics carefully and thoroughly. We believe that an under-
standing of current advances in genetics and an appreciation
for their practical significance must be based on a strong
foundation. Furthermore, we believe that the breadth and
depth of coverage in the different areas of genetics—classical,
molecular, and populational—must be balanced, and that the
ever-growing mass of information in genetics must be organ-
ized by a sturdy—but flexible—framework of key concepts.

To focus on the scientific process by showing how scien-
tific concepts develop from observation and experimenta-
tion. Our book provides numerous examples to show how
genetic principles have emerged from the work of different
scientists. We emphasize that genetics is an ongoing process
of observation, experimentation, and discovery. For example,
each chapter contains a Milestone in Genetics, which focuses
on an important advance in genetics and discusses how that
advance came about. We also present the experimental evi-
dence for important genetic principles.

To focus on human genetics by incorporating human exam-
ples and showing the relevance of genetics to societal issues.
Experience has shown us that students are keenly interested in
the genetics of their own species. Because of this interest, they
find it easier to comprehend complex concepts when these
concepts are illustrated with human examples. Consequently,
we have used human examples to illustrate genetic principles
wherever possible. We have also included discussions of the
Human Genome Project, human gene mapping, genetic

disorders, gene therapy, and genetic counseling throughout
the text. Issues such as genetic screening, DNA fingerprinting,
genetic engineering, cloning, stem cell research, and gene
therapy have sparked vigorous debates about the social, legal,
and ethical ramifications of genetics. We believe that it is
important to involve students in discussions about these issues,
and we hope that this textbook will provide students with the
background to engage in such discussions thoughtfully.

* To focus on developing critical thinking skills by emphasiz-
ing the analysis of experimental data and problems. Genetics
has always been a bit different from other disciplines in biology
because of its heavy emphasis on problem solving. In this text,
we have fleshed out the analytical nature of genetics in many
ways—in the development of principles in classical genetics, in
the discussion of experiments in molecular genetics, and in the
presentation of calculations in population genetics. Through-
out the book we have emphasized the integration of observa-
tonal and experimental evidence with logical analysis in the
development of key concepts. Each chapter has two sets of
worked-out problems—the Basic Exercises section, which con-
tains simple problems that illustrate basic genetic analysis, and
the Testing Your Knowledge section, which contains more com-
plex problems that integrate different concepts and techniques.
A set of Questions and Problems follows the worked-out prob-
lems so that students can enhance their understanding of the
concepts in the chapter and develop their analytical skills. In
each chapter in this edition we have also incorporated a Focus on
Problem Solving. This feature poses a problem, lists the perti-
nent facts and concepts, and then analyzes the problem and
presents a solution. Finally, we have added a new feature,
Genomics on the Web, which poses questions that can be answered
by going to the National Center for Biotechnology Informa-
tion web site. With this feature, students can learn to use the
vast repository of genetic information that is accessible via that
web site, and they can apply it to specific problems.
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I The arganization of this edition of Principles of Genetics is
similar to that of the previous edition. However, sume of the
material has been consolidated and many passages have been
rewritten to reflect how the science of genetics has changed in
the past few years. 'I'he art program has also been completely
redesipned. There are many new photographs and the illustra-
tions have been redrawn to provide a clear, consistent style
throughout the texr,

The text comprises 235 chapters—two less than the prewi
ous edition. Chapters 1-2 introduce the science of genetics,
basic features of cellular reproduction, and some of the model
genetic organisms; Chaprers 3-8 present the concepts of classi-
cal geneties and the hasic procedures for the penetic analysis of
micrearganisms; Chapters 9-14 present the topics of molecu-
lar genetics, including DNA replication, transcription, transla-
tien, mutation, and definitons of the gene; Chapters 15-18
cover more advanced topies in molecular genetics and genom-
ies; Chaprers 19-22 deal with the regulation of gene expression
and the generic bases of development, immunity, and cancer;
Chapters 23-25 present the concepts of quantitative, popula-

Content and Organization of the Fifth Edition

tion, and evolutionary genctics. In selecting material to be
included in this edition of f“f';'m'g']rjf[',l.' r{lll.(;'q'.i“',l']":','.'_, we have tried to
be comprehensive but not encyclopedic. To keep the length of
the text reasonable, we had to make difficult decisions about
what to include and exclude, and we had w streamline some of
the older material to make room for emerging developments.

As in previous editions, we have tried to create a text that
can be adapted o different course formats. Many instructors
prefer to present the topics in much the same way as we have,
starting with classical genetics, progressing into molecular
genetics, and finishing with quantitative, population, and evo-
lutionary genetics. However this test is constructed so that
teachers can present topics in dilferent orders. They may, for
example, begin with basic molecular genetics (Chapters 9-14),
then present classical genetics (Chapters 3-8), progress m more
advanced topics in molecular genetics (Chapters 15-22), and
finish the course with quantitative, population, and evolution-
ary genetics (Chapters 23-25). Alternatively, they may wish to
insert quantitative and population genetics between classical
and molecular genetics.

Pedagogy of the Fifth Edition

This text includes special fearures designed o emphasize
the relevance of the topics discussed, to facilitate the compre-
hension of important concepts, and to assist students in evalu-
ating their grasp of these conceprs.

* Chapter-Opening Vignette. Each chapter opens with a
brief story that highlights the significance of the topics dis
cussed in the chapier.

* Chapter Qutline. The main sections of each chapter are
conveniently listed on the chapter’s first page.

* Section Summary. The content of each major section of
text is briefly summarized ar the beginning of that section.
These opening summaries serve to focus attention on the
rmain ideas developed in a chaprer.

* Key Points. These learning aids appear at the end of each
major section in a chapter. They are designed to help stu-
dents review for exams and to recapitulate the main ideas of
the chapter.

‘Topical Focus Boxes. Throughout the text, special
topics are presented in separate Focus boxes. The material in
these hoxes supports or develops concepts, techniques, or skills
that have been introduced in the text of the chapter.

Focus on Problem Solving. Each chapter contains a
hox that guides the student through the analysis and solution of
a representative problem. We have chosen a problem that
involves important material in the chapter. The box lists the
facts and concepts that are relevant to the problem, and then
explains how to obtain the solution. Ramifications of the proh-
lem are discussed in the online feature WileyPLUS.

A Milestone in Genetics. Fach Mileatone explores a
key development in genetics—usunally an experiment or a dis-
covery. We cite the original papers that pertain to the subject of
the Milestone, and we include two Questions for Discussion wo pro-
vide students with an opportunity to investigate the current
significance of the subject. These questions are suitable for
cooperative learning activides in the classroom, or for reflective
writing exercises that go beyond the technical aspects of genetic
analysis,

* Basic Exercises. At the end of each chapter we present sev-
eral worked-out problems to reinforce each of the funda-
mental concepts developed in the chapter. These simple,
one-step exercises are designed to illustrate basic genetie
analysis or to emphasize important information.
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* Testing Your Knowledge. Fach chapter also has more
complicated worked-out problems to help students hone
their analytical and problem-solving skills. The problems in
this section are designed to integrate different concepts and
techniques. [n the analysis of each problem, we walk the sm-
dents through the solution step by step.

* Questions and Problems. Each chapter ends with a set of

questions and problems of varying difficulty organized
aceording to the sequence of topics in the chapter. The more
difficult questions and problems have been designated with
arange numbers. These sets of questions and prohlems pro-
vide students with the opportunity to enhance their under-
standing of the concepts covered in the chapter and o
develop their analytical skills. Also, some of the questions
anil pmh]r:mq—ulled @ pmh]emﬁ—h.ue heen selected
tor interactive solutions in WileyPLUS. The @ problems
are designated with a special icon.

* Genomics on the Web. Information about genomes, genes,
DNA sequences, mutant organisms, polvpeptide sequences,
biochemical pathways and evolutionary relationships is now
freely available on an assortment of web sites. Researchers
routinely access this information, and we believe that stu-
dents should become familiar with it. To this end, we have
incorporated a set of guestions at the end of each chaprer
that can be answered by using the National Center for Bio-
technology Information (NCBI) web site, which is sponsored
b the ULS, National Institutes of Health,

* Glossary. This section of the book defines important terms,
Students find it useful in clarifying topics and in preparing
for exams.

* Answers. Answers to the odd-numbered guestions and
problems are given at the end of the text.

SUPPLEMENTS

Wiley PLUS PMLHU S

A powerful online tool that provides instructors and students
with an integrated suite of teaching and learning resources in
one easy-to-use web site.

These include:

TEST BANK

The test bank, by Ashley Hagler, Gaston College, is available
on both the instructor companion site and within Wiley PLUS.
The test bank contains approximately 30 test questions per
chapter and is available online as MS Word files and a compu-
terized test bank. This easy-to-use test-generation program
tully supports graphics, print tests, student answer sheets, and
answer keys. The software’s advanced features allow you to
produce an exam to your exact specifications.

POWERPOINT PRESENTATIONS

Laurie Russell, Saint Louis University, designed these presen-
tations to be |lig]l|}' visual and ro COMvEyY k:;}-' text concepts
illustrated by imbedded text art. The presentations may be
accessed on either the instructor companion site or within
WileyPLUS.

PRE AND POST LECTURE ASSESSMENT

This assessment tool, created specifically for WileyPLUS by
Pamela Marshall, Arizona State University, allows instructors to
assign a quiz prior to lecture to assess student understanding and
encourage reading and following lecture to gauge improvement
and weak areas. Two quizees are provided for every chaprer.

PERSONAL RESPONSE SYSTEM QUESTIONS

These questions by Carolyn Beam, Emory University, are
designed to provide readymade pop quizzes and o foster stu-
dent discussion and debate in class. Available on both the

instructor companion site and within WileyPLUS.

ANIMATIONS

Located within WileyPLUS, these animations illustrate key
concepts from the text and aid students in grasping some of the
most difficult concepts in genetics. Also included are anima-
tions that will give students a refresher in basic biology.

@ PROBLEMS

Dubear Kroening, University of Wisconsin—Fox Valley, has
implemented select End of ( ‘hapter Questions and Problems
within WileyPLUS in a guided tutorial format. GO Problems
enhance interactivity and hone problem solving skills w give
students the confidence they need o tackle complex problems
In genetics.

FOCUS ON PROBLEM SOLVING DISCUSSION

Further discussion of each Focus on Problem Solving box is
provided within WileyPLUS. Students may link to this discus-
sion directly from the electronic book as they are reading the
chapter. Further discussion allows students to maore fully under-
stand the problem and put it in context.

ANSWERS TO QUESTIONS AND PROELEMS

Answers to odd numbered Questons and Problems are located
at the end of the text for casy access for students, Answers to all
Questions and Problems in the text are available only to instruc-
tors on the instructor companion site and within WileyPLUS,

ILLUSTRATIONS AND PHOTOS

All line illustrations and photos from Principles of (enctics, Sth
Edition, are available on the instructor companion site and
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within WileyPLUS in both jpeg files and PowerPoint format.
Line illustrations are enhanced to provide the best presentation
experience.

BOOK COMPANION WEE SITE
(www.wiley.com/go/global/snustad)

This text-specific web site provides students with additional
resources and extends the chapters of the text to the resources

af the World Wide Weh.

Resources include:

For Students: web quizzes, by Carolyn Beam, covering key
concepts for each chapter of text, flashcards, and the Biology
NewsFinder,

For Instructors: Test Bank, PowerPoint Presentations, line
art and photos in jpeg and PowerPoint formats, personal
response system questions, and all answers to end of chapter
Questions and Problems.
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