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Preface

The authors and publisher are pleased to present the twenty-sixth edition of Harpers Wlustrated Biochemusery. Review
af Physislogreal Chemnistry was first published in 1939 and revised in 1944, and it quickly gained a wide readership. In
1951, the third edition appeared with Harold A, Harper, University of California School of Medicine at San Fran-
cisco, as author, Dr, Harper remained the sole author until the ninth edition and co-authored eight subsequent edi-
tions. Peter Mayes and Victor Rodwell have been authors since the tenth edinion, Daryl Granner since the twentieth
edition, and Rob Murray since the twenty-first edition, Because of the increasing complexity of biochemical knowl-
edge, they have added co-authors in recent editions.

Fred Keeley and Margarer Rand have each co-authored one chaprer with Rob Murray for this and previous edi-
tions. Peter Kennelly joined as a co-author in the twenty-fifth edition, and in the present edition has co-authored
with Victor Rodwell all of the chapters dealing with the structure and function of proteins and enzymes, The fallow-
ing additional co-authors are very warmly welcomed in this edition: Kathleen Botham has co-authored, with Peter
Mayes, the chaprers on bioenergetics, biologic oxidanon, oxidative phosphorylagion, and lipid meabalism, David
Bender has co-authored, also with Peter Mayes, the chaprers dealing with carbohydrate metabaolism, nutrinon, diges-
tion, and vitamins and minerals. I'. Anthony Weil has co-authared chapters dealing with various aspects of IDNA, of
RNA. and of gene expression with Daryl Granner, We are all very grateful to our co-authors for bringing their ex-
pertise and fresh perspectives o the texe.

CHANGES IN THE TWENTY-5IXTH EDITION

A major goal of the authors continues to be to provide both medical and other students of the health sciences with a
book that both describes the basics of biochemistry and is user-friendly and interesting. A second major ongoing
goal is to reflectr che maost significant advances in biochemistry that are important o medicine. However, a chird
major goal of this edition was to achieve a substanaal reduction in size, as feedback indicated that many readers pre-
fer shorter texts.

To achieve this goal, all of the chapters were rigorously edited, involving their amalgamation, division, or dele-
tion, and many were reduced o approximarcly one-half to two-thirds of their previous size. This has been effecied
without loss of crucial information but with gain in conciseness and clanty.

Despite the reduction in size, there are many new features in the twenty-sixth edition. These include:

= A new chaprer on amino acids and peprides, which emphasizes the manner in which the properties of biologic
peptides derive from the individual amino acids of which they are comprised.

* A new chapter on the primary stracture of proteins, which provides coverage of both classic and newly emerging
“proteomic” and “genomic” methods for identifying proteins. A new scction on the application of mass specerometry
to the analysis of protein structure has been added, including comments on the idensification of covalent modifica-
rions,

= The chapter on the mechanisms of action of enzymes has been revised to provide a comprehensive description of
the various physical mechanisms by which enzymes carry out their caralvec funcrions,

= The chapters on integration of metabolism, nurrition, digestion and absorption, and viramins and minerals have
been completely re-written.

* Among important additions to the various chapters on metabolism are the following: update of the information
on oxidative phosphorylation, including a descripion of the rotary ATP synthasc; new insights into the role of
GTT in gluconcogenesis; additional informarion on the regulation of aceryl-CoA carboxylase; new informarion on
receprors involved in lipoprowein metabolism and reverse cholesterol transpory; discussion of the role of leprin in
fat storage; and new information on bile acid regulation, including the role of the farnesoid X recepror (FXR),

= The chapter on membrane biochemistry in the previous edition has been split into two, yielding two new chapters
on the structure and function of membranes and intracellular traffic and sorting of proteins.

= Considerable new marerial has been added on RNA synthesis, protein synthesis, gene regulation, and various as-
pects of molecular genetics.

= Much of the material on individual endocrine glands present in the tweney-fifth edition has been replaced with
new chaprers dealing with the diversity of the endocrine system, with molecular mechanisms of hormone acrion,
and with signal rransducrion. Ix
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= The chapter on plasma proteins, immuneglobuling, and bload coagulation in the previous edition has been splic
into two new chapters on plasma proteins and immunaoglobulins and on hemostasis and thrombosis,

= New informarion has been added in appropriate chaprers on lipid rafts and caveolae, aguaporins, connexins, dis-
orders due to mutations in genes encoding proteins invelved in inrracellular membrane rranspore, absorprion of
iron, and conformarional diseases and pharmacogenomics.

* A new and final chaprer on “The Human Genome Project” (HGP) has been added, which builds on the marerial
covered in Chaprers 35 through 40, Because of the impact of the results of the HGE on the furure of biology and
medicine, it appeared appropriate o conclude the text with a summary of its major findings and their implica-
rions for future work.

= As initiated in the previous edition, references to useful Web sites have been included in a brief Appendix ar the
end of the text,

ORGANIZATION OF THE BOOK

The text is divided into two introductory chapeers ("Biochemisery & Medicine” and “Water & pH") followed by six
main sections,

Section [ deals with the structures and funcoions of proteins and ensymes, the workhorses of the body, Because
almost all of the reactions in cells are catalyzed by enzymes, it is vital to understand the properties of enzymes before
considering other wpics,

Section 11 cxplains how various cellular reactions cither utilize or release energy, and it traces the pathways by
which carbohydrates and lipids are synthesized and degraded. v also describes the many funcrions of these two
classes of molecules,

Section 11 deals with the amino acids and their many fates and also describes certain key features of protein ca-
tabolism.

Section IV describes the structures and funcrions of the nudeotides and nudleic acids, and covers many major
topics such as DNA replication and repair, RNA synthesis and modificacion, and protwin synthesis. I also discusses
new findings on how genes are regulated and presents the principles of recambinant DNA technology.,

Section ¥ deals with aspects of extracellular and intracellular communication. Topics covered include membrane
structure and function, the molecular bases of the actions of hormones, and the key field of signal rransducaon,

Section V1 consists of discussions of eleven special topics: nuerition, digestion, and absorprion; viamins and
minerals; intracellular traffic and sorting of proteins; glycoproteins; the extracellular matrig muscle and the cy-
toskeleton; plasma proteins and immunoglobuling; hemostasis and thrombesis: red and whice blood cells; the me-
tabolism of xenobiotics; and the Human Genome Project.
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