Ius textbook 15 mtended tor a first college course in genet-
ws. In writing the book, we have faced the age-old question of

1

armnizaion: ¥ h o present firse, Mendelian genetics or mol-
eeular generics? The wraditional organizanon of a generics text is
Risterical—Mendelian, or transmission, genetics first, followed by
malecular genenes, However, becanse molecular approaches o
and the body of
knowledge about molecalar generics has grown explosively, it 1s
casy o make a case for starring with molecular aspects. Some
hpve followed a middle moad and mingled the mwo ropics.
Although modern genetics is a wonderfully fruitful blend of
clissical and molecular techniques, we think it makes sense o
separate these two approaches when presenting them to students
tor the fist tme, Moreover, we have chosen to follow the tradi-

genetics have become more sophisticate

nomal histarical order. To us, this seems to allow for a more log-
wal progression of idess, moving fron early, reladively simple
concepts of heredity to later, more complex explanations at the
molecular level. Bezsides that, we enjoy teaching geneties because
it 1 like telling a story, and it doesn seem quite right o start the
seory in the middle.

In spite of our own prejudices, we have tred to make this
book easy o use no macter which order of topics an inseructor
prefers. Accordingly, we have orgamized this third edition of our
baok 1 the following way:

Chapter 1is a historical introduction to genenes. It provides
the hare essentials of hoth majer branches of the discipline. After
reading this chapeer, students should have some appreciation for
the melecular character of genes as they study the subsequent
chapters on transtission genenies. 16 on the other hand, an
mstructor chooses o start with molecalar generics, chapeer 1
mtreduges students to the bastes of heredicy, providing a context
for the maolecules. T cither case a brief review of basic concepts,
such as cell eyele, nuwosts, meiosis, and cell sorucoure has been
added i chapter | to assure that all students have ar least this
prevegquisite knowledee,

Chapters 2 through 5 constitute 2 unit on transmission
renetics. In chaprer 2 we use Mendels experiments to mtroduce
the principles of segregation and independent assortment. At the
sime time. since 1t 15 impossible o discuss these topics without
dealing with probalahines, we provide a brief introduction to sta-
tistics, In chapter 3 we show thar simple Mendelian analysis does
not always work, and introduce concepts such as penetrance,
expressivity, and epistasis that illuserate this point. Chapter 4 deals
with chromosomes: their behavior and the fact that genes reside

on chromosomes. The chromosome concepr leads maturally to
the 1dea of hinkage. the subject of chapter 5. Here, students learn
about hnkage and recombination and how o construct linkage
mups with eukarvotes,

Each chapter in chis first part of the book includes a discus-
sion of the application of genetics to human problems, For
example, in chapter 2 students learn to apply the concepts of
segregation and independent assortment to pedigree analysis of
human genenc diseases. [n chaprer 4 they see how human chro-
mosomal abnormalities can have severe consequences.

The central part of the book, and its major theme, s a
thirceen-chapter sequence emphasizing molecular genetics. W
believe that the direction of modern genetics research demands
that the heart of a modern genetics rext be molecular,

Chapters 6 throngh 11 present the fundamentals of molec-
ular genetics. Chapter 6 introduces the structure and propertics
of DINA and a minimal outhne of gene function. In the first and
second editions, chapter 7 consisted of a much more complete
introduction w gene funcnon, including gene replicanon, tan-
scriprion, rranslacion, and mutanon. The following five chaprers
then expanded on these themes. As a result. some closely relazed
concepts were found 1 separate chapters—some in chapter 7;
others in chapter 11, for example. This “pomping™ around oo
cover some topics i full cansed a problem for students. To solve
this problem. we have taken the material in chapter 7, “An
Introduction to Gene Funcoon,” and distribuzed it among che
appropriate subseguent chapters in this new edition. Chapter 6,
“Chemistry of the Gene” 15 now followed by five chaprers
(=11} that present the concepts of gene function. Chaprer 7
describes the replication and recombination of genes. Chaprers
B9 and 10 describe the process of gene expression. In particu-
lar, chaprers 8 and 9 cover transcription in prokarvotes and
cukarvotes, respectively, and chaprer 10 outlines the process of
translation. Finally, chaprer 11 deals with another characterssiic
of genes, their capacity for mutation.

Chapters 12 through 18 further illustrate specific aspects of
the functons of genes. Chapter 12 is an extension of the mate-
rial in chapter 11; it details the structure and funcaon of trans-
posable elements in both prokarvotes and cukaryotes and shows
how these mobile elements can participate m mutagencsis.
Chapter 13 15 a creatment of the transmission genetics of bacte-
ria and phages. It might reasonably be placed in the first part of
the book, but since se much is known about the melecular basis
of pn'.nknrj;mi-;' ZENENICs, 0 Seems 1o fit better i the molecular
genetics section, Also, students can better appreciate the analyss
of mutations in bacterial operons after they have learned how
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} and the chentical nature of muta-
tions (in chapter 11). Chapter 14 explores the ways that genes
govern the development of organisms. The intricate and fasci-
nating development of the fruit fy is the major paradigm for this
vhapter.

operens work (in chapter 8]

Chapters 15 throngh 17 present practical applications of
molocular genetics. Chaprer 13 covers gene cloning and manip-
wltion and shows how one branch l?f-i':lfl'll_'TiL'ﬁ has l:"‘-."'-’)]‘w."{"l'.i it
a kind of engineering. Chapter 16 is a new chapter, titled
“Applications of Gene Cloning and  Advinced Crenetic
Mapping,” which expands upon the nformation presented in
chapter 13, It begins with uses of cloned genes i various fields,
followed by techmigques used to map and sequence the hurman
aenomie, whi b leads to discussions of cloning genes [';"S-FII_'II'.I.\'i.l'.‘]L'
tor human diseases. The chapter concludes with the subject of
DNA tvping m the courtroom. Chapter 17 is about the molec-
ulir genetics of cancer, with special emphasis on the belivior onf
onegenes, Our experience as been that scudents have fun wath
these topics, but since they need to master the basics first, these
chapters come near the end of this seetion. Chaprer 18 deals
with the genetics of mitochondria and chloroplasts from both
classical and molecular |,'Ii."|'¥]f-l.'L'[i'-."i?.‘i.

The hook concludes with a two-chapter sequence on pop-
ulanion: genetics, Chapeer 19 deals with mwroducrory population
cenetics, including selecton, genetic drift, inbreeding, mutation,
and gene flows Chapter 20 mtegrates these factors 1o discuss
buman diseases, malecular evolution, conservaton genetics, and
pesticide Tesistance,

The most obwious |_'|'|_:-'||_jf_{;_' from the second edition 5 1n
organizanon and updating of mformation. The material from
the eriginal chaprer 7 has been split up and incorporated into
the five chapters dealing with DNA replication, transcriprion,
translation and mutation (chapters 7=11), A new chapter, chap-
ter 16, has been added o this edicon o retlecr the explosive
advancernents seen m applications of gene cloning and genetic
mapping,. Chapter 14, “Developmental Geneties,” has been
heavily revised, espectally in the area of Dirosophila development,
bt vou will also see extensive updanng and new information in
alinost every {‘.'I‘.:'ul‘.-tl_'l' 1 this edinoon,

This edition also features a greater emphasis on problem
solving. We have expanded worked-out problems within the
text Lo zive students more guidance in et solve important
tpes of problems, and have induded a greater variery of prob-
lenss ar the end of cach chapter, In maost cases, at least one end-
of chapter problem tests the skill taught by cach worked-out
problem within the same chapter,

The mest important underlving theme of this book 15 it
experimental approach. Genetics, like any science, 15 not a vol-
lection of facts, but a way of posing and answering questions
abour natare, Wherever possible, we have included the expen-
mental racionale and results that have led to our present under-
stnding of genetics, Furthermaore, many of the end-of-chaprer
questions require students to examine and interpret hypothen

cal experimental results, or to design experiments to rest
hypotheses. We know that genetics, especially molecular genet-
ics, can be bewildering to college students. However, we have
found that if given a clear understanding of the way geneticists
practice their science. students can master the subject much
mare easily. That is the goal of this book.

LEARNING AIDS
FOR THE STUDENT

Tor achieve success in the study of genetics, students must under-
stand the material presented, utilize the text as a ool for learn-
mg, and enjoy reading the text. Therefore, we Tave included
many aids to make your study of genetics cfhaent and enjovable,
Each chapter contains the following:

CHAPTER OPENING QUOTATION

The chapter spening quotation is designed to spark interest and
provide a perspective on the chapters contents.

CHAPTER OPENING

LEARNING OBJECTIVES

The chapter opening learning objectives were written Lo help
the student preview the basic concepts in the chapter.

BoLpracen KEY TERMS

Important terms are emphasized and clearly defined when they
are first presented.

SoFTWARE CORRELATIONS

Sclected sections of text are cross-referenced to WCB soft-
ware/mulimedia products, including the Explorarions in Cell
Biology and Genetics CD-ROM by George Johnson, leons appear
by section headings to signal a software application. In addinon,
an Appendix provides a description of each Explorations module
that 15 cited, along with “Cuestions to Explore.”

3 Cenetic Wheritance: Peas and Drosopliila
. Sottware (Mac).

r_ Explorations in Cell Biology and Genetics
CD-ROM.
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BOXED READINGS

Muost chapters contin a boxed reading, These readings cover a
variety of interesting topics, including some of the ethical issues
rvelved with recent developments in molecular biology and
cene therape A portion of box 7.2 s shown above.

SECTION SUMMARIES

[hese sumuares help the student review and undesstand the
sections basic conceprs before contunung on o the next section
af the chapter. For example;
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END-OF-CHAPTER WORKED-OUT
PROBLEMS

[ felp stadents develop their analvtical, quanutative, and
problem-salving skills, example problems and detailed solutions
are provided. Look for this heading ar the end of the chapler:

WORKED-OUT PROBLEMS

END-OF-CHAPTER SUMMARY

This narmtive section summuarizes che important basic concepts
of the chaprer.

END-0OF-CHAPTER PROBLEMS
AND QUESTIONS

The problems and questions are written to mid students in their
understanding of basic genete concepts and processes. They also
help students eest and develop their analytical problem-solving
skalls. Selected End-of-Chaprer questions are cross-referenced to
genctic software published by Wi, €. Brown  Publishers.
Product intormation is available under “Supplementary
Materials™ This section 15 identified by the following heading:

ProBLEMS aAMD QUESTIONS
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ANSWERS To END-0F-CHAPTER
PROBLEMS AND QUESTIONS
(APPENDIX A)

The answers ro all of the end-of-chapter problems and questions
are provided o help swdents immediately  evaluare cheir
problem-solving skills,

SELECTED ReEapDINGS FOR EACH
CHAPTER (APPENDIX B)

References for each chapter are provided to help students inves-
tyrate and study important topics.

GLOSSARY

Detinitions of boldfaced terms are assembled in 1 glossary at the
end of this textbook, -

INDEX

An casy=to-use, t'nrn]nr{*]wnsn'u index iz pmx-i_;l._-..j [ ]1L~|E-. Ar—
dents locate information on topics they need to review:

I NEwW STUDENT SUPPLEMENT

A text-specific Studert Study Guide, titled A Synopsis of
Genetics.” 15 available with the thid edition of Geerics. The
stdy guide is written by Roger Denome of Stonehill College
and supports the stadent in undesstanding the key concepts pre

sented i che rexe. More than just an outline or set of questions,
it brings a distinctive approach, complete with its own illusera-
tions, and designed 1o zero i on and clanify major concepts.
(ISBN 280%6-7)

| SUPPLEMENTARY MATERIALS

1. An Insteuctor’s Manwal with Test ftem File (IMZTIFY i
available free to all adopters of Weaver/Hedrick, Genetics,
third edition. This IM/TIF ¢onsists of owa secrions, The
first section is a list of transparencies that accompany the
text and thought questions and problems for each text
chapter. The second seetion (TIF) contains ohjective
questions pertinent to the material found i each text
chapter These include multple choice, true/false, fill -in-
the=blank, and shart-answer questions.



