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ochemistry: Concepts and GConnections

genomics and informatics revolutionize biomedical science and
th care, we must prepare students for the challenges of the twenty-
it century and ensure their ability to apply quantitative reasoning
s to the science most fundamental to medicine: biochemistry.

have written Biochemistry: Concepts and Connections to provide
dents with a clear understanding of the chemical logic underlying
mechanisms, pathways, and processes in living cells. The title re-
prees our vision for this book—twin emphases upon fundamental
pts at the expense of lengthy descriptive information, and upon
mections, showing how biochemistry relates to all other life sci-
tes and to practical applications in medicine, agricultural sciences,
ironmental sciences, and forensics.
Inspired by our experience as authors of the biochemistry majors’
, Biochemistry, Fourth Edition, and as teachers of biochemistry
ors and mixed-science-majors’ courses, we believe there are several
pirements that a textbook for the mixed-majors’ course must address:

The need for students to understand the structure and function of
biological molecules before moving into metabolism and dynamic
aspects of biochemistry.

The need for students to understand that biochemical concepts
derive from experimental evidence, meaning that the principles
of biochemical techniques must be presented to the greatest ex-
tent possible.

The need for students to encounter many and diverse real-world
applications of biochemical concepts.

The need for students to understand the quantitative basis for
biochemical concepts. The Henderson-Hasselbalch equation,
the quantitative expressions of thermodynamic laws, and the
Michaelis-Menten equation, for example, are not equations to be
memorized and forgotten when the course moves on. The basis
for these and other quantitative statements must be understood
and constantly repeated as biochemical cancepts, such as mecha-
nisms of enzyme action, are developed. They are essential to help
students grasp the concepts.

In designing Biochemistry: Concepts and Connections, we have
ed with the organization that serves us well in our own classroom
erience. The first 10 chapters cover structure and function of bio-
ical molecules, the next 10 deal with intermediary metabolism, and
final 6 with genetic biochemistry. Our emphasis on biochemistry

quantitative science can be seen in Chapters 2 and 3, where we
s on water, the matrix of life, and bioenergetics. Chapter 4 intro-
es nucleic acid structure, with a brief introduction to nucleic acid
protein synthesis—topics covered in much more detail at the end
he book.

Chapters 11 through 20 deal primarily with intermediary metab-
olism. We cover the major topics in carbohydrate metabolism, lipid
metabolism, and amino acid metabolism in one chapter each (12, 16,
and 18, respectively). Our treatment of cell signaling is a bit uncon-
ventional, since it appears in Chapter 20, well after we present hor-
monal control of carbohydrate and lipid metabolism. However, this
treatment allows more extended presentation of receptors, G proteins,
oncogenes, and neurotransmission. In addition, because cancer often
results from aberrant signaling processes, our placement of the sig-
naling chapter leads fairly naturally into genetic biochemistry, which
follows, beginning in Chapter 21.

With assistance from talented artists, we have built a compelling
visual narrative from the ground up, composed of a wide range of
graphic representations, from macromolecules to cellular structures as
well as reaction mechanisms and metabolic pathways that highlights
and reinforces overarching themes (chemical logic, regulation, inter-
face between chemistry and biology). In addition, novel Foundation
Figures integrate core chemical and biclogical connections visually,
providing a way to organize the complex and detailed material intel-
lectually, thus making relationships among key concepts clear and
easier to study. “Concept” and “Connection” statements within the
narrative highlight fundamental concepts and real-world applications
of biochemistry.

In Biochemistry: Concepts and Connections, we emphasize our field
as an experimental science by including 15 separate sections, called
Tools of Biochemistry, that highlight the most important research
techniques. We also provide students with end-of-chapter references
{about 12 per chapter), choosing those that would be most appropriate
for our target audience, such as links to Nobel Prize lectures.

We consider end-of-chapter problems to be an indispensable
learning tool and have provided 15 to 25 problems for each chapter.
About half of the problems have brief answers at the end of the book,
with complete answers provided in a separate solutions manual. Addi-
tional tutorials in MasteringChemistry® will help students with some
of the most basic concepts and operations.

Producing a book of this magnitude involves the efforts of dedi-
cated editorial and production teams. We have not had the pleasure of
meeting all of these talented individuals, but we consider them close
friends nonetheless. First, of course, is Jeanne Zalesky, our sponsoring
editor, now Editor-in-Chief, Physical Sciences, who always found a
way to keep us focused on our goal. Coleen Morrison, Program Man-
ager, kept us organized and on schedule, juggling disparate elements
in this complex project. Jay McElroy, Art Development Editor, was
our intermediary with the talented artists at Imagineering, Inc., and
displayed considerable artistic and editorial gifts in his own right.
Over the course of the project, we worked with three experienced de-
velopment editors—Dan Schiller, John Murdzek, and Erica Pantages
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Frost. Their edits, insights, and attention to detail were invaluable.
Beth Sweeten, Senior Project Manager, coordinated the production
of the main text and preparation of the Solutions Manual for the end-
of-chapter problems. Gary Carlton provided great assistance with
many of the illustrations. Chris Hess provided the inspiration for our
cover illustration, and Stephen Merland helped us locate much excel-
lent illustrative material. Once the book was in production, Francesca
Monaco skillfully kept us all on a complex schedule.

The three of us give special thanks to friends and colleagues who
provided unpublished material for us to use as illustrations. These con-
tributors include John 8. Olson (Rice University), Jack Benner (Mew
England BioLabs), Andrew Karplus (Oregon State University), Scott
Delbecq and Rachel Klevit (University of Washington), William Hor-
ton (Oregon Health and Science University), Cory Hamada (Western
Washington University), Nadrian C. Seaman (New York University),
P Shing Ho (Colorado State University), Catherine Drennan and
Edward Brignole (MIT), John G. Tesmer (University of Michigan),
Katsuhiko Murakami (Penn State University), Alan Cheung {Uni-
versity College London), Joyce Hamlin (University of Virginia), Erik
Johansson (Umed University), Stefano Tiziani, Edward Marcotte, Da-
vid Hoffman, and Robin Gutell {(University of Texas at Austin), An-
dreas Martin and Gabriel Lander (University of California, Berkeley),
Dean Sherry and Craig Malloy (University of Texas-Southwestern
Medical Center), and Stephen C. Kowalczykowski (University of Cali-
fornia, Davis).

We are also grateful to the numerous talented biochemists re-
tained by our editors to review our outline, prospectus, chapter drafts,
and solutions to our end-of-chapter problems. Their names and affili-
ations are listed separately.

Our team—authors and editors—put forth great effort to detect
and root out errors and ambiguities. We undertook an arduous process
of editing and revising several drafts of each chapter in manuscript
stage, as well as copyediting, proofreading, and accuracy reviewing
multiple rounds of page proofs in an effort to ensure the highest level
of quality control.

Throughout this process, as in our previous writing, we have been
most grateful for the patience, good judgment, and emotional support
provided by our wives—Maureen Appling, Yvonne Anthony-Cahill,
and Kate Mathews. We expect them to be as relieved as we are to see
this project draw to a close, and hope that they can share our pleasure
at the completed product.

Dean R. Appling
Spencer |. Anthony-Cahill
Christopher K. Mathews

Reviewers

The following reviewers provided valuable feedback on the manu-
script at various stages throughout the wiring process:

Paul D. Adams, University of Arkansas
Harry Ako, University of Hawaii-Manoa
Eric J. Allaine, Appalachian State University
Mark Alper, University of Califonia—Berkeley
John Amaral, Vancouver Island University
Trevor R. Anderson, Purdue University

Steve Asmus, Centre College

Kenneth Balazovich, University of Michigan

Karen Bame, University of Missouri—Kansas City

Jim Bann, Wichita State University

Daniel Barr, Utica College

Moriah Beck, Wichita State University

Marilee Benore, University of Michigan

Wayne Bensley, State University of New York—Alfred State College
Werner Bergen, Auburn University

Edward Bernstine, Bay Path College

Steven Berry, University of Minnesota—Duluth
Jon-Paul Bingham, University of Hawaii—Honolulu
Franklyn Bolander, University of South Carolina—Columbia
Dulal Borthakur, University of Hawaii-Manoa

David W. Brown, Florida Guif Coast University

Donald Burden, Middle Tennessee State University

Jean A. Cardinale, Alfred University

R. Holland Cheng, University of California—Davis
Jared Clinton Cochran, Indiana University

Sulekha (Sue) Rao Coticone, Florida Gulf Coast University
Scott Covey, University of British Columbia

Martin Di Grandi, Fordham University

Stephanie Dillon, Florida State University

Brian Doyle, Alma College

Lawrence Duffy, University of Alaska

David Eldridge, Baylor University

Matt Fisher, Saint Vincent Collzge

Kathleen Foley, Michigan State University

Scott Gabriel, Viterbo University

Matthew Gage, Northern Arizona University

Peter Gegenheimer, University of Kansas

Philip Gibson, Gwinnett Technical College

James Gober, University of California—Los Angeles
Christina Goode, California State University at Fullerton
Anne A. Grippo, Arkansas State University

Sandra Grunwald, University of Wisconsin—LaCrosse
January Haile, Centre College

Marc W. Harrold, Dugsuene University

Eric Helms, State University of New York—Geneseo
Marc Hemric, Liberty University

Deborah Heyl-Clegg, Eastern Michigan University

Jane Hobson, Kwantlen Polytechnic University

Charles Hoogstraten, Michigan State University
Roderick Hori, University of Tennessee

Andrew Howard, Minois Institute of Technology

Swapan S. Jain, Bard College

Henry Jakubowski, Saint John’s University—College of Saint Benedict
Joseph Jarrett, University of Hawaii at Manoa
Constance Jeffery, University of linois at Chicago
Philip David Josephy, Universily of Guelph

Jason Kahn, University of Maryland

Michael Klemba, Virginia Polytechnic Institute

Michael W. Klymkowsky, University of Colorado—Boulder
Greg Kothe, Penn State University

Joseph Kremer, Alvernia University

Ramaswamy Krishnamoorthi, Kansas State University
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Jeremy Sanford, University of California— Santa Cruz
Seetharama Satyanarayana-Jois, University of Louisiana—Monroe
Jamie Scaglione, Eastern Michigan University

Jeffrey B. Schineller, Humboldt State University
Allan Scruggs, Arizona State University

Robert Seiser, Roosevelt University

Michael Sierk, Saint Vincent College

John Sinkey, University of Cincinnati—Clermont College
Jennifer Sniegowski, Arizona State University

Blair Szymczyna, Western Michigan University
Jeremy Thorner, University of California—Berkeley
Dean Tolan, Baston University

Michael Trakselis, University of Pittsburgh

Toni Trumbo-Bell, Bloomsburg University

Pearl Tsang, University of Cincinnati

David Tu, Pennsylvania State University

Harry Van Keulen, University of Ohio

Francisco Villa, Northern Arizona University

Yufeng Wei, Scton Hall University

Lisa Wen, Western Ilinois University

Rosemary Whelan, University of New Haven

Vladi Heredia Wilent, Temple University

Foundation Figure Advisory Board

David W. Brown, Florida Gulf Coast University

Paul Craig, Rochester Institute of Technology

Peter Gegenheimer, University of Kansas

Jayant Ghiara, University of California—San Diego
Pavan Kadandale, University of California—Irvine
Walter Novak, Wabash College
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