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Preface

This is an exciting time to be a biochemist. Never has the biochemist’s expertise
been more in demand for solving the important biological problems and intriguing
mysteries that face humankind. Biochemists have made, and continue to make, im-
portant contributions to many different fields including medicine, nutrition, genet-
ics, genetic engineering, immunology, evolution, ecology, virology, neuroblologv ag-
riculture, and space exploration. Although the rewards of mastering the field of
biochemistry are great, thre field is a challenging one to master. Without a solid,
carefully constructed foundation, advanced study will be difficult and frustrating.

The purpose of this text is to provide the necessary foundation. Along the way,
we as teachers and biochemists also hope to instill an appreciation of the beautv
mystery, and excitement that is an inherent part of biochemistry. This, also, is a goal
of the text. I have attempted to meld these two goals in a manner that strengthens
the all-important foundation. To this end the text has been carefully organized, and
the language crafted to be precise, concise, and simple. Now for an overview.

Organization of the Text

This textbook is divided into four parts. Part I, Biological and Chemical Con-
cepts for Biochemistry, will help ensure that all students have the solid biological
and chemical background that is required for the successful and satisfying study of
biochemistry. Most students will probably need to review at least some of the con-
cepts in Part 1 before beginning their study of biochemistry. A student with an ex-
tensive background in biology, for example, may not have had much exposure to
thermodynamics or may have studied the topic so long ago that a review would be
helpful. Alternatively, a student with an extensive background in chemistry may need
to review important concepts in biology. This text enables the instructor to direct
students to specific topics depending on the makeup of a particular class. The re-
maining parts, Proteins and Membranes, Metabolism and Bioenergetics. and Ge-
netic Information, are the heart of the text and examine important biochemical pro-
cesses. _

Part 2, Proteins and Membranes, explores the chemistry, properties. and func-
tions of proteins, with particular emphasis on the protein catalysts we call enzymes.
Since nearly all biochemical reactions are catalyzed by enzymes, Part 2 must be com-
pleted before proceeding further. Part 2 also examines biological membranes.

Part 3, Metabolism and Bioenergetics, examines the synthesis and degradation
of biological molecules as well as the mechanisms that regulate these processes. Each
of the chapters in Part 3 describes both the biodegradative (catabolic) and biosyn-
thetic (anabolic) pathways for one or more related biomolecules as well as the
mechanisms that regulate these pathways. For instance, Chapter 9 examines the bio-
chemical pathways that degrade and synthesize glucose as well as the mechanisms
that regulate these pathways. The treatment of the synthesis and degradation of spe-
cific biochemical substances in the same chapter allows students ample opportunity
not only to compare the two processes, but also to familiarize themselves with sub-
stances they will encounter again and again. Furthermore, this approach demon-
strates the intricate relationships among biological processes, shows what happens
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when the relationships break down, and will hopefully stimulate some critical
thinking.

Part 4, Genetic Information, examines the flow of information from the
nucleotide language of deoxyribonucleic acid (DNA) and ribonucleic acid (RNA)
to the amino acid language of proteins. It also examines how basic biochemical
knowledge has been exploited to create the field of genetic engineering, suggests
how genetic engineering might be used in the future to treat various dlseases, and
touches on a relatively new issue for biochemists—the ethics of pushing certain
frontiers.

Organization within Chapters

Each chapter first introduces the topic at hand, then examines it in a carefully
laid out progression, and finally summarizes the major concepts. A list of terms to
remember that calls attention to important terms, and suggestions for further read-
ing are also provided. In addition, each chapter has a self-study quiz consisting of
modified true/false and multiple choice questions as well as many open-ended ques-
tions and problems.

Discovery Approach

One of the distinguishing features of this textbook is the presentation of experi-
mental evidence for the concepts discussed, which allows students to tollow the origi-
nal investigator’s logic. Students can be forgiven for not understanding why so many
of us derive so much satisfaction from our scientific careers when they rarely, if
ever, have the pleasure of solving a scientific mystery or of making a discovery. 1
hope that by introducing the experimental evidence before presenting the conclu-
sion, the students will see how biochemists examine clues and dev elop hypotheses.
The false leads and misleading data that make the search for truth so challenging
must be left out because of space considerations and because they might confuse
beginning students. Nevertheless, I hope that students will develop some sense of
the way in which biochemists work and biochemical discoveries are made. Although
the discovery approach has historical overtones, it is important to remember that a
textbook of this type cannot give an accurate historical picture. Significant contri-
butions by many investigators are omitted for reasons of space or clarity. Often, one
person is given credit for a discovery when in fact many investigators made major
contributions. I apologize to all those mvestwators who were not given proper credit
for their efforts and contributions.

Special Sections within Chapters

Special features, entitled Clinical Applications, Special Topics, In the Lab, and
Looking Deeper, are provided in each chapter for enrichment and to picque the
students’ interest. The Clinical Applications, which relate biochemical topics to
specific health problems, are intended to make biochemistry more meaningful to
students who plan to go into a health-related field. The Special Topics, which
relate a biochemical topic to some nonmedical application, are intended to expand
the students’ awareness of the impact biochemistry has on all aspects of our lives.
In the Lab features explain how biochemists gather information and are intended
to bridge the gap between lecture and laboratory. The Looking Deeper features
provide an in-depth look at specific topics such as an enzyme mechanism or a virus
life cycle.
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Appendices
Four appendices are included at the back of the book. Appendix A describes

the RS system of configurational nomenclature, Appendix B examines redox reac-
tions, Appendv{ C lists the major discoveries in chronological order, and Appendix
D provides some useful sites for biochemists on the Internet. An extensive glossary
of terms is also provided, as well as answers to the modified true/false and mu]tlple
choice questions so students can gauge their level of comprehension.

ix
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