Preface

Today's college students come o a course in genet-
ics Tull ol cmbusiasom stimulated by social and ethi

cal controversics related 1o genetics reported in the
popular press, The challenges [or the instructor are
tosustain this enthusiasm, o kindle a desire 10 un-
derstand the principles of genctics, and 1o help stu-
dents integrate gecelic knowledee into a wider
social and cilical context, We have written Frsentfal
iremetics 10 help instructors meet these challenges. It
is designed Tor the sharter, less comprehensive in-
troductary course in genetics. The brevity ol the
text Lits the pace af what can be covered in a typical
One-senmesier or one-gquarter course. The topics
have becn carclully chosen to help studems achieve
the Ledlowing learning objectives;

Uniderstand the basic processes of gene trans-
mission, mulalion, expression, and reeulation

Learn o bormulate genctic hypotheses, waork
oul their consequences, and test the resulis
against nhaerved data

Develop basic skills in problem solving, includ-
ing single-concept exercises, thoese requiring the
Li|1[5|.il.<"||i':'lt'l of several CONCepLS in l{'l-_;l_:i-:_'.j] order,
and numerical problems requiring some arith-
metic for solmion

e obrain sorme sense of the social and historical
context inowhich genetics has developed as wall
as an appreciation of current trends

Become aware ol seane ol the genetics resouroes
and information that are available through the
World Wide Wb

Many special Teatures are included 1o make the
book "vser friendly.” These are discossed individu-
ally below. Based on our owin expericnoes in teach-
ing peewtics, they have been implemented and
found 1o be elfective in the classroom.

CHAPTER ORGANIZATION

The text is written in a clear, direct, lively, and con-
cise manner, To help the studem keep track of the
main concepis witheul being distracted by details,

cach chapter beging with a list of Key Concepts
written in simple declarative sentences, highlight-
ing the most important concepts presented in the
chapier. There is also an Outline showing the prin-
cipal subjects 10 be discussed. The body ol each
chapier provides more detailed information and ex-
perimental evidence. An opening paragraph gives
an overview ol the chapter, illustrates the subject
with some specilic examples, and shows how the
material is connected o genetics as a whole. The
section and subsection Headings are in the {orm of
complete sentences that encapsulate the main mes-
sage. The text makes liberal wuse of Numbered
Lists and Bullets io aid studenis in organizing their
learning, as well as Summary Statements set
apart frome the main text in order 1o emphasize im-
portant principles, Each chapier also inclhades The
Human Connection. This is a special feature high-
lighting a research paper in human genetics that re-
ports a key experiment or raises imporiant sogial,
ethical, or legal issues. Each Human Connection has
a briel introduction ol its own, explaining the im-
portance of the experiment and the context in
which it was carricd out, At the end ol cach chapter
is a complete Summary, Key Terms, geNETics
on the web exerdises that guide students in the use
ol Imernet resources in genetics, and several differ-
ent lypes and levels of Prablems. anthe back of the
book are Answers 1o some ol the problems and a
complete Glossary,

CONTENTS

The erganization of the chaprers is that lavored by
the majority ol instructors who teach genetics. 11 is
the organizalion we use in our own courses. An
important feature is the presence of an imroduoge-
tory chapter providing a broad overview of the
genes whal it is, what it does, how it changes, how
it evalves. Today, most students learn about DA in
grade school or high school. In our teaching, we
have lound it rather arnificial to pretend that DNA
does non exist until the middie of the term. The in-
troductory chapler therefore serves 1o connect the
more advanced concepts that students are abaut 10
learn with what they already know, It also serves 1o
provide each student with a solid framewaork orin-
legrating the material that comes later.
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Kviii Fraface

Throughout cach chapter, there is a balance
between challenge and motivation, between ob-
servation and theery, and between principle and
concrele ecxample. Molecular, classical, and evolu-
Liomary genetics ane integrated throughout. A num-
ber of points related to organization and coverage
shiould e noned:

Chapter 1is an overview ol genetics desipned
to bring students with disparate backgrounds to
a common level of understanding. This chaprer
enables classical, molecular, and evolutionary
genetics 1o be integrated throughout the rest of
the book. Included in Chapter 1 are the basic
concepls of genclics: genes as DNA that func-
tion through transcription and translation, that
change by mutation, and that affect organisms
throweh inhorn errors of metabolism. Chapter |
also includes a discussion of the classical experi-
ments demaonstrating that DNA s the genetic
material.

Chapters 2 through 5 arc the core ol
Mendelian genetics, including segregation and
independent assortment, the chromuosome the-
ory ol heredity, mitosis and meiosis, linkage and
chromaosome mapping, tetrad analysis in fungi,
and chromosome mechanics, An important
principle of genetics, oo often ignored or given
inadequate rreatment, is that of the comple-
mentation test and how complementation
differs from segreaation or other genetic
principles. The complementation test is the
experimental delinition of a gene, Chaprer 2
includes a clear and concise description of
connplementation, with examples, showing
b complementation is used in genetic analy-
sis 10 gronp mulations into categorics (comple-
mentation groups), cach corresponding 10 a
dillerent gene. Chaprer 4 introduces the use of
molecular markers in genetics, because these
are the principal types of genetic markers in use
today.

Chapters 6 and 7 deal with DNA, including
the details of DNA structure and replication in
Chapter A and mechanisms of mimation and
DNA repair in Chaprer 7, including chemical
mutagens and new informarion on the genetic
effects of 1he Chornobyl nuclear accident, A
novel feature in Chapter 6 is a description of
haw hasic research that vevealed the molecular
mechanisms of DNA replication ultimately led
Lo such important practical applications as DNA
hybridization analysis, DNA sequencing, and
the palymerase chain reaction, These examples
illustrate the value of basic research in leading,

olten quite unpredictably, to practical
applications.

Chapter 8 deals with the principles of genetics
in prokaryotes, with special emphasis on B ooli
and temperate and virulent bacteriophages.
There is an extensive discussion of mechanisms
of genetic recombination in microbes, including
transformation. conjugation, transduction. and
the horizontal rransfer of genes present in plas-
mids, such as F* plasmids,

Chapters 9 through 12 focus on molecular
genetics in the strict sense. Chapter 9 examines
the details ol gene expression, including tran-
seription, RNA processing, and translation,

Chapter 10 deals with recombinant DNA and
senome analysis, Included are the use of restrice
tion enzyimes and vectors in recombinant DNA,
cloning stratenies, transgenic animals and
plants, and applications ol genetic engineering,
Also discussed are methods used in the analysis
ol complex genomes, such as the human
genome, in which a gene that has been local-
ized by genetic mapping 1o a region of tens af
millions of base pairs must be isolated in cloned
form and identilied.

Chapter 11 is an integrative chapier dealing
with penetic mechanisms of regulation. The firs)
half of the chapter Tocuses on gene regulation in
prokaryotes, the second hall on thatin
cukarynies,

Chapter 12 examines the genetic control of de-
veloprent. In addition 1o a discussion of devel-
opmental mechanisms in animals, thereis a
section on the genetic analysis of floral develop-
ment in Arabidopsis thaliane. The material on
pattern formation in Dresophile development is
illustrated with spectacular color photographs
by James Langeland, Stephen Paddock, and
Sean Carroll, showing the discrete, overlapping
patterns of gene expression as the embryo be-
comes segmented, The section on the develop-
mcnt of Howers in plants is beautitully
illustrated with photographs by Elliot
Meyerowity and John Bowman,

Chapters 13 and 14 deal with population and
evolutionary genetics. The discussion ol pop-
ulation genetics includes DNA typing in crimi-
nal investigations and paternity testing. The
material on quantitative genetics includes a
discussion of methods by which particular genes
infliencing quantitative traits (QTLs, or quanti-




