he science of genetics includes the rules of-in-
heritance in cells, individuals, and popula-
tions and the molecular mechanisms by
which genes control the growth, development,
and appearance of an organism. No area of biology
can be truly appreciated or understood without an un-
derstanding of genetics because genes not only control
cellular processes, they also determine the course of
evolution, Genetics is an exciting basic science whose
concepts provide the framework for the study of mod-
ern biology.

This text provides a balanced treatment of the
major areas of genetics in order 0 prepare you for
upper-level courses and to help you share in the ex-
citement of research. Most readers of this text will have
taken a general biology course and will have had some
background in cell biology and organic chemistry.
However, for an understanding of the concepts in this
text, the motivated student will need to have com-
pleted only an introductory biology course and have
had some chemistry and algebra in high school.

Genetics is commonly divided into three areas:
classical, molecular, and population. Many genetics
teachers feel thar a historical approach provides a
sound introduction to the field and that a thorough
grounding in Mendelian genetics is necessary for an
understanding of molecular and population genetics—
an approach this text follows. Other teachers, how-
ever, may prefer to begin with molecular genetics, For
this reason, the chapters have been grouped as units
and allow for flexibility in their use. A comprehensive
glossary and index will help maintain continuity if the
order of the chapters is changed from the original,

An understanding of genetics is crucial to advance-
ments in medicine, agriculture, and animal breeding,
and generic controversies—such as the potential harm
of recombinant DNA and the pros and cons of the
Human Genome Project—have captured the interest of
the general public. Throughout this text, the implica-
tions for human health and welfare of the research
conducted in laboratories and universities around the
world are pointed out, Digressions, in the form of
boxed material, give insights into genetic techniques,
controversies, and breakthroughs,

Because genetics is the first analytical biology
course for many students, you may have difficulty
with its quantitative aspects. There is no substitute
for work with pad and pencil. This text provides a
larger number of problems to help you learn and re-
tain the material. All problems within the body of
the text and a selection at the end of the chapters
should be worked through as they are encountered.
After you have worked out the problems, you may
want to refer to the answer section in the Appendix.
We provide solved problems at the end of each
chapter 10 help.

In this text, we stress critical thinking, an ap-
praach that emphasizes understanding over memo-
rization, experimental proof over the pronounce-
ments of authorities, problem solving over passive
reading, and active participation in lectures. The lat-
ter is best accomplished if you read the appropriate
text chapter before coming to lecture rather than
after, That way you can use the lecture to gain in-
sight into difficult material rather than spending the
lecture hectically transcribing the lecturer's com-
ments onto the notebook page.

For those who wish to pursue particular topics,
there is a reference section in the back of the text
that provides chapter-by-chapter listings of review ar-
ticles and articles in the original literature. Although
some of these articles might be difficult for the be-
ginner to follow, each is either a landmark paper, a
comprehensive summary, or a paper with some valu-
able aspect to it, Some papers may contain an in-
sightful photograph or diagram. Some magazines and
journals are especially recommended for you 1o look
at periodically, including Scientific American, Sci-
ence, and Nature, because they contain nontechnical
summaries as well as material at the cutting edge of
genetics. Some articles are included to help the
teacher with supplementary material or material from
which concepts have been developed. Photographs
of selected geneticists are also included. Afier all, ge-
neticists are people who occasionally make mistakes
and often disagree with each other. Perhaps the
glimpse of a face from time to time will help add a
human touch to this science,
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A A A A A e P
New To This Edition

Since the last edition of this text, many exciting discov-"

eries have been made in genetics. All chapters have
been updated to reflect those discoveries. For example,
we have added material on the historical background
of genetics, genetic control of the cell cycle, the fragile-X
syndrome, the Human Genome Project, the breast can-
cer gene, and Drosopbila development. We have also
added new bhoxed material on many topics, including
the Lysenko affair in the former Soviet Union, why sex
evolved, why the Y chromosome evolved, ancient
DNA, directed mutation, mapping quantitative trait
loci, and human behavior genetics.

B e e e —————
Learning Aids for the Student

To help you learn genetics, as well as enjoy the mater-
ial, we have made every effort 1o provide pedagogical
aids for that purpose. These aids are designed to help
vou organize and understand the material.

Study Objectives Each chapter begins with a set
of clearly defined, page-referenced objectives. These
have been wrilten with an attempt to preview the
chapter and highlight the most important concepts,

Study Outline The chapter topics are provided in
a list of major headings of the subject matter. These
headings consist of words or phrases that clearly de-
fine what the various sections of the chapter contain,

Boldface Terms Throughout the chapter, all new
terms are presented in boldface, indicating that each is
defined in the glossary at the end of the book.

Boxed Material 1n most chapters, short topics
have been set aside in boxed readings, out of the main
body of the chapter. These boxes fall into eight cate-

+ Bories thart are designated by icons as follows:

Biomedical Applications

Malecular Structure and Function
Genetic Discoveries and Hypotheses
Ethics and Genetics

Genetic Variation

These icons help you categorize and cross-reference
material presented in these boxes. The material is de-
signed to supplement the material in each chapter with
entertaining, interesting, and relevant topics.

Full Color Art and Graphics Many genetics
concepts are made much clearer with full-color illustra-
tions and the latest in molecular computer models o
help you visualize and interpret difficult concepts.

Summary Each chapter summary is presented with
reference to the study objectives at the beginning of the
chapter. Thus you can determine if you have gained an
understanding of the material as presented in the study
abjectives and reinforced with the summary.

Solved Problems From two to four problems are
worked out at the end of each chapter to give you in-
sights into the hest way to solve the most basic prob-
lems presented by the material.
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Exercises and Problems At the end of the
chapter are numerous problems to test your under-
standing of the material presented. Answers to most
problems are presented in the Appendix, with 4 select
sample of problems answered only in the Instructor's
Manual so that you and your instructor can be certain
that you are gaining an understanding of the material.

Technology Links The end-of chapter exercises
and problems are linked directly to several WCB tech-
nology products—Gene Game Software, Genetic In-
heritance: Peas and Drosopbila Software, and the Ex-
plorations in Genetics CD-ROM through software anc
CD-ROM links. These technology links are designed to
help you gain a better understanding of experimental
data analysis and improve vour genetics problem-
solving skills.

Exercises and Problems with Software
Links or CD-ROM Links

@ Mendel's Peas: 1, 2, 13, 34, 38

Drosophila Genetics: 15, 16, 20, 28, 32, 36, 37,
40, 41, 43 :

@ Genetics CD-ROM: 6, 8, 9, 10, 11, 23, 27, 30, 44

Ancillary Materials

+  An Mnstructor’s Mavual with Test Item File, written
by William Wellnitz of Augusta College, is available
upon request to adopters. It contains instructional
hints and answers 1o selected odd-numbered
end-of-chapter exercises and problems as well
as a test item file of thirty-five to fifty objective
questions for each chapter, (ISBN 21890-2)

¢ Test tem File on MicroTest I Classroom Testing
Softwere is an easy-to-use computerized test
generator also offered free upon request o
adopters of this text. The software requires no
programming experience. Using the software
requires access o a personal computer (3.5-inch
disk drive): DOS (ISBN 21894-3), Windows ([SBN
21896-1), or Macintosh (21898-8). Diskettes are
available to instructors through a local WCB sales
representative or by phoning Educational Services
at (800} 228-0459. Alternatively, instructors may
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use WCB's call-in/mail-in/FAX service to generate
tests. To use this service, instructors should select
the questions to be included in the customized
test, and then simply call (800-258-2385), mail
CArtn: Judi David/Wm. C. Brown Publishers/2460
Kerper Blvd./Dubuque, [A 52001), or fax
(319-580-2955) their requests 1o WCB, Within two
working days of receiving the order, WCB will
send, by first-class mail or fax, a test master, a
student answer sheet, and an answer key,
Instructors may also request a set of 125 full-color
transparencies, which are useful in explaining
difficult concepts in lecture.

Genetic Inberitance: Peas and Drosophila Softiware,
linked directly to this text, is an affordable
Macintosh software program, developed at Purdue
University, that can be packaged with this text.
The software allows students 1o simulate hundreds
of genetic crosses right at their computers to gain
valuable practice in the quantitative aspects of
genetics, The pea experiments investigate Mendel's
theories of dominance, segregation, independent
assortment, and how numbers of offspring affect
test results. Once students master the concepts
illustrated with the basic pea crosses, they can
challenge themselves with the Drosophila
experiments, which also explore the concepts of
monohybrid, dihybrid, and trihybrid crosses, as well
as the determination of linkage, map distances, and
gene order on chromosomes, This software can also
be packaged with the text. (ISBN 28861-7)

Gene Game Software, linked directly to this text, is
an easy-to-use, interactive Macintosh software
game, developed by Bill Sofer of the State
University of New Jersey-Ruigers. It requires
students to use their critical thinking skills and
apply the scientific method in cloning a fictitious
fountain of youth gene. Gene Game software can
also be packaged with this text. (ISBN 24803-3)
Explorations in Genetics CI-ROM, linked directly
tor this text, is an interactive multimedia program
developed by George B. Johnson, Washington
University-5t. Louis, and WCB. It calls on users to
manipulate genetic variables and examine how
they impact the resulis as they explore such
modules as Constructing a Genetic Map, DNA
Fingerprinting: You Be the Judge, and Gene
Regulation. The CD-ROM is compatible with both
Windows and Macintosh systems. (ISBN 28862-5)
Student Study Guide tn Genetics, by Ken Zwicker,
also accompanies this text. It features key concepts
and terms and study questions and answers, (1SBN
21801-0)
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+ The new fourth edition of Laboratory Manueal of
Genetics, by A, M, Winchester and P, J. Wejksnora,
University of Wisconsin—Milwaukee, is an up-to-
date, practical manual, It features classical aned
maolecular biology exercises that give students
the opportunity to apply the scientific method
to “real™—not simulated—Ilab investigations.
(ISBN 12287-5)

+  How Scientists Think, by George B. Johnson, is a
concise, illustrated book that presents discussions
of twenty-one classic genetics and molecular
biclogy experiments. It is an intriguing way to
foster critical thinking and reinforce the scientific
methad in a genetics course. (ISBN 27875-1)

+  Genetics Problem-Solving Guide, by William
Wellnitz, is & companion guide that systematically
walks students through the logical steps involved
in solving genetics problems, (ISBN 13739-2)

«  Compendivm of Problems in Genetics, by John
Kuspira and Ramesh Bhambhani, University of
Alberta, includes logical, illustrated exercises—
including many based on actual experimental data
from classic papers—for students at basic and
advanced levels, (ISBN 16734-8)

+  Case Workbook in Human Genetics, by Ricki Lewis,
SUNY-Albany, includes thought-provoking case
studies in human genetics, with many examples
gleaned from the author's experiences as a
practicing genetics counselor. (ISBN 22287-X)

*  GenPak: Computer-Assisted Academic Programs in
trenetics, by Tully Turney, Hampden-Sydney
College, is a Macintosh hypercard program
featuring interactive, problem-solving exercises in
Mendelian, molecular, and population genetics.
(ISBN 17370-4)
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