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PREFACE

Essentials of Genetics is written for courses requiring a text
that is shorter and more basic than its more comprehensive
companion, Concepts of Genetics. While coverage is thor-
ough, current, and of high quality, Essentials is written to be
more accessible to biology majors early in their undergrad-
uate careers, as well as to students majoring in agriculture,
chemistry, engineering, forestry, psychology, or wildlife
management. Because the text is shorter than many other
books, Essentials of Genetics will also be more manageable
in one-quarter and one-semester courses.

Goals

Although Essentials of Genetics is almost 300 pages
shorter than its companion volume, our goals during revi-
sion are the same for both books. Specifically, we seek to

» Emphasize concepts rather than excessive detail.

» Write clearly and directly to students in order to pro-
vide understandable explanations of complex analyti-
cal topics.

» Establish careful organization within and between
chapters.

* Maintain constant emphasis on scientific analysis as the
means to illlustrate the nature of scientific discovery.

» Propagate the rich history of genetics that so beauti-
fully illustrates how information is acquired and
extended within the discipline as it develops and grows.

» Emphasize problem solving, thereby guiding students
to think analytically and to apply and extend their
knowledge of genetics.

Nondividing
cells

Telophase

/
Anaphase
xiv

* Provide the most modern and up-to-date coverage of
this exciting field.

* Include whole chapters that provide comprehensive
coverage of topics at the cutting edge of genetics.

* Create inviting, engaging, and pedagogically useful
full-color figures enhanced by equally helpful pho-
tographs to support concept development.

* Provide outstanding On-line Media Tutorials where
students are guided in their understanding of impor-
tant concepts by working through the best animations,
tutorial exercises, and self-assessment tools available.

These goals serve as the cornerstones of Essentials of
Genetics. This pedagogic foundation allows the book to
accommodate courses with many different approaches and
lecture formats. Chapters are written to be as independent of
one another as possible, allowing instructors to utilize them
in various sequences. We believe that the varied approaches
embodied in these goals work together to provide students
with optimal support for their study of genetics.

Features New to the Fifth Edition

This edition has several new features that continue to make
Essentials of Genetics the most distinctive and pedagog-
ically useful textbook available to students of genetics,
including:

* How Do We Know What We Know? This is a new fea-
ture found at the end of the introduction in each chapter.
Based on a modern approach to teaching biology referred
to as “Science as a way of Knowing,” this section asks

Prophase

= Metaphase



the student to be aware of the most important issues that
have framed our thinking and to constantly ask themselves
how we discovered this information. We believe that this
approach, which has always been pursued in the text of
each chapter but is now formalized, will enhance students’
understanding of the topics covered in each chapter. The
ideas behind this approach are explained in Chapter 1,
and the execution begins in Chapter 2.

New Problems Over 300 new problems, many based
on research data derived from the literature of genetics,
have been added to chapters throughout the text. Stu-
dents will find in excess of 30 Problems and Discussion
Questions at the end of almost all of the chapters. As
in past editions, solutions appear in the Student Hand-
book and Solutions Manual.

Extranuclear Inheritance Formal coverage, absent
from recent editions, has been returned to this edition.
This topic is covered in Chapter 4, “Modification of
Mendelian Ratios”, and Chapter 12, “Chromosome
Structure and DNA Sequence Organization.”

New Genetics, Technology, and Society Essays Six
new topics have been added to this edition.

A Question of Gender: Sex Selection in Humans
(Chapter 5) looks at the future of this controversial topic.

Why Is There No Effective HIV Vaccine? (Chapter 16)
explores the immunological aspects of AIDS.
Footprints of a Killer (Chapter 18) examines our
attempts to genetically identify anthrax strains.

Gene Therapy—Two Steps Forward or Two Steps Back
(Chapter 19) examines why this approach has yet to
reach its full potential in curing genetic diseases.
Stem Cell Wars (Chapter 20) examines the issues sur-
rounding the use of these undifferentiated cells.

Tracking Qur Genetic Footprints out of Africa
(Chapter 22) explores human origins.

Revised Genetics, Technology, and Society Essays
In addition to the new essays, five existing essays have
been updated.
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The Twists and Turns of the Helical Revolution (Chapter 10)

Antisense Oligonucleotides: Attacking the Messenger
(Chapter 13)

Mad Cows and Heresies: The Prion Story (Chapter 14)
Beyond Dolly: The Cloning of Humans (Chapter 17)

Gene Pools and Endangered Species: The Plight of the
Florida Panther (Chapter 24)

« Conversion of Major Headings to a Narrative Style
To better summarize the main point of each major sec-
tion in the book, we have converted the headings to
narrative statements rather than descriptive phrases.

Continued Emphasis on Concepts

As in its companion volume, Essentials of Genetics con-
tinues to emphasize the conceptual framework of genet-
ics. Our experience with this approach shows that students
more easily comprehend and take with them to succeed-
ing courses the most important ideas in genetics as well
as an analytic view of biological problems. To aid stu-
dents in identifying conceptual aspects of a major topic,
each chapter begins with Chapter Concepts, the set of nar-
rative descriptions of each major section within the chap-
ter. Then, each chapter ends with a Chapter Summary,
which enumerates the five to ten key points that have been
covered. These two features help to ensure that students
focus on concepts and are not distracted by the many,
albeit important, details of genetics. Specific examples
and carefully designed figures support this approach
throughout the book.

Insights and Solutions

Genetics, more than any other discipline within biology,
requires problem solving and analytical thinking. At the
end of many chapters we include what has become an
extremely popular and successful section called Insights
and Solutions. In this section we stress:

* Problem solving
¢ Quantitative analysis

Single-stranded binding proteins

DNA gyrase
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* Analytical thinking

» Experimental rationale

Problems or questions are posed, and detailed solutions or
answers are provided. This feature primes students as they
move on to the Problems and Discussion Questions that
conclude each chapter.

Problems and Discussion Questions

Each chapter ends with an extensive collection of problems
and discussion questions that optimize the opportunities for
student growth in the important areas of problem solving
and analytical thinking. Various levels of difficulty are pre-
sented, with the most challenging problems located at the
end of each section. Brief answers to half of the problems
are in Appendix A. The Student Handbook and Solutions
Manual is available for faculty who wish to expose their
students to detailed answers to all problems and questions.
As mentioned above, we have greatly expanded the number
of these problems, particularly those that are more chal-
lenging and those involving data analysis, so almost every
chapter has at least 30 entries.
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For the Student

Online Media Tutorials

The most sophisticated learning and tutorial package
available for students of genetics, these on-line tutori-
als address the concepts that students find most diffi-
cult. Each of the 44 tutorials is composed of several
animations and interactive exercises, along with a post-
tutorial quiz of self-grading questions to reinforce the
important concepts. Found on the Student Web Site, the
tutorials offer timely and relevant support for students.
Look for this icon in the margin of this page to identify
media tutorials that support concepts presented in the
textbook.

Student Handbook and Solutions Manual

Harry Nickla, Creighton University

(0-13-143524-8)

Completely reviewed and checked for accuracy, this valu-
able handbook provides a detailed step-by-step solution or
extended discussion for every problem in the text in a
chapter-by-chapter format. The handbook also contains
extra study problems and a thorough review of the con-
cepts and vocabulary.

The New York Times Themes of the Times: Genetics and
Molecular Biology

Coordinated by Harry Nickla, Creighton University
This exciting newspaper-format supplement brings
together recent genetics and molecular biology articles
from the pages of the highly respected New York Times.
This free supplement , available through your local rep-
resentative, encourages students to make the connec-
tions between genetics concepts and the latest research
and breakthroughs in the field

Research Navigator

www.researchnavigator.com

Prentice Hall’s new Research Navigator™ gives your stu-
dents access to the most current information available for
a wide array of subjects via EBSCO’s ContentSelect™
Academic Journal Database, The New York Times Search
by Subject Archive, “Best of the Web” Link Library, and
information on the latest news and current events. This
valuable tool helps students find the most useful articles
and journals, cite sources, and write effective papers for
research assignments.
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For the Instructor

Instructor’s Resource Center on CD-ROM

For adopters of Essentials, Fifth Edition,

the Instructor’s Resource Center on CD-

ROM (IRC) contains

* Presentation art PowerPoints for each
chapter

* Personal Response System PowerPoints for each
chapter

» Image files (all illustrations, all tables, and many
photographs)

e Instructor’s Manual

» Test item file for each chapter (easily customized)

* 44 Web Tutorials exploring the most challenging mate-
rial in genetics "

e ~200 Animations and Interactive Exercises presenting
key concepts in genetics

* Glossary of genetic terms

* Link to the Student Web Site for OneKey

Instructors will be able to coordinate lecture presentations
with text content, knowing that students will be studying using
the same animated tutorials, images, and review material.

Instructor’s Resource Manual with Tests

Harry Nickla, Creighton University

(0-13-143511-6)

This manual with tests contains over 1000 questions and
problems an instructor can use to prepare exams. The man-
ual also provides optional course sequences, a guide to audio-
visual supplements, and a section on searching the Web.

TestGen-EQ

(0-13-143514-0)

This text-specific testing program is networkable for
administering tests. It also allows you to edit existing test
items or add your own questions to create a nearly unlim-
ited number of quizzes and tests.

Transparencies

(0-13-143513-2)

Two hundred figures from the text are included in the
transparency package: 150 four-color transparencies from
the text plus 50 transparency masters. The font size of the
labels has been increased for easy viewing from the back
of the classroom.
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OneKey

OneKey offers the best teaching and
"'-'"5!‘\" learning resources all in one place.
pu— Conveniently organized by textbook
chapter, these compiled resources
help you save time and help your students reinforce and
apply what they have learned in class. The student media
program in OneKey includes web tutorials, self-grading
quizzes, problems and discussion, and much more.

Course Management Tools

If your campus is currently an adopter of either the
WebCT or Blackboard course management environment,
you can use our pre-formatted cartridges to help you get
a jump-start building your course.

Blackboard

Blackboard

Both of these options include all the on-line study oppor-
tunities and multimedia resources that accompany
Essentials of Genetics, Fifth Edition. Extensive on-line
support and information is provided to help you more
effectively build, customize, and manage your on-line
course.
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