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he title Concepts of Genetics conveys the basic
pedagogic philosophy that has shaped this
textbook. Throughout the text we have
emphasized the concepts or general ideas
that have been developed to explain ge-
netic phenomena at all levels—the molecule, cell, or-
ganism, and population. The word concept implies that
sense can be made of the abstract. Indeed, no discipline
in biology better illustrates this transition in the acqui-
sition of knowledge. We have attempted to minimize
the presentation of highly technical and detailed infor-
mation which for most students tends to blur the many
important concepts and their logical development.

The information presented herein is a meld of the
most significant findings in the science of heredity, in-
cluding those in transmission genetics, cytogenetics,
microbial genetics, molecular genetics, and population-
evolutionary genetics. These include the original work
of Mendel in the nineteenth century, the advances in
genetic technology of the current and most recent de-
cades, and those made between these periods.

Writing style has been carefully developed and ed-
ited solely with the student in mind. Our primary goals
have been clear writing and meaningful figures, yet we
have remained rigorous in our coverage of topics, be-
lieving that excess detail cannot be equated with rigor.
This text is designed for use in all introductory genetics
courses, whether offered in a semester, in a quarter, or
in consecutive quarters.

For the instructor, we have created a flexible format
and organization. The book is divided into five parts.
The basic concepts of transmission genetics are dis-
cussed in Part 1. Within this section, meiosis is dis-
cussed before Mendelian genetics, which uses as its
foundation the information about the behavior of chro-
mosomes during gamete formation. Part 2 focuses on
DNA—its structure, analysis, and replication. This sec-
tion concludes with a chapter on the organization of DNA
in chromosomes. Part 3 concentrates on genetic vari-
ability at both the chromosome and gene levels. The
discussion of mutation and mutagenesis logically pre-
cedes the consideration of bacterial and viral genetics.
These chapters provide a strong foundation for a more
detailed consideration of molecular genetics in Part 4.
Chapter 19 provides a modern synthesis of old and new
findings concerning the organization of DNA into the
functional unit of heredity, the gene:. Part 5 includes
discussions of developmental, somatic cell, and behav-
ioral genetics as well as chapters on the genetics of pop-
ulations and evolution. We believe that separate chap-
ters on somatic cell genetics and behavior genetics are
essential, since they represent two areas that are likely
to expand our knowledge considerably over the next
decade.

Preface

vii



viii PREFACE

In general, the various parts and the chapters within them may be used
interchangeably. This is particularly true of the first two parts, which stand com-
pletely independently of each other. Placing in-depth coverage of experimental
methods and probability and statistics in Appendices A and B is in keeping with
the idea of flexible reading assignments. Answers to selected problems (Appendix
C) as well as an extensive glossary complete the text.

This work has been in progress for over five years, allowing several revisions
and reviews for content and clarity. In the final draft, we were able to avoid the
organizational idiosyncrasies of our own courses. Instead, we have written a text
that will be easily adaptable to a wide variety of course formats. We have never,
however, lost sight of our primary goal—to write a text that will provide students
with a rewarding learning experience and that conveys clearly the concepts of
genetics.

William S. Klug
Michael R. Cummings
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elcome to the study of the discipline

of genetics. You are about to em-

bark on the exploration of a subject

that many students before you have

found to be the most interesting and
fascinating in the field of biology. This is not surpris-
ing because an understanding of genetic processes is
fundamental to the comprehension of life itself. Ge-
netic information directs cellular function, determines
an organism’s external appearance, and serves as the
link between generations in every species. Knowing how
these processes occur is important to understanding the
living world. Knowledge of genetic concepts also helps
us to understand the other disciplines of biology. The
topics studied in genetics overlap directly with molecu-
lar biology, cell biology, physiology, evolution, behav-
ior, and ecology. Genetics is therefore said to unify bi-
ology and serve as its “core.”

Interest in and fascination with this discipline fur-
ther stem from the fact that, in genetics, countless ini-
tially vague and abstract concepts have been investi-
gated in a logical fashion until they have become clearly
and definitively understood. As a result, genetics has a
rich history which exemplifies the nature of scientific
discovery and the analytical approach used to acquire
information. Scientific analysis, moving from the un-
known to the known, is one of the major forces which
attract students to biology.

But there is still another reason why the study of
genetics is so appealing. Since it began, the field has
never stopped expanding. Every year large numbers of
new findings are made. While it has been said that sci-
entific knowledge doubles every ten years, one estimate
holds that the doubling time in genetics is only two years.
Certainly, over the past four decades, no two-year pe-
riod has passed without some of the newly acquired
information causing significant excitement within the field
and for biologists in general. And each advance be-
comes part of an ever-expanding cornerstone upon which
further progress is made. It is particularly stimulating to
be in the midst of these developments, whether you are
studying or teaching genetics.

In this introductory chapter we would like to review
some of the simple but basic concepts in genetics which
you have undoubtedly already studied. By reviewing




