The last several years have seen enormous advances in biochemistry,
particularly in the areas of macromolecular structure and funcrion
and in molecular biology. Against this backdrop, we asked, * Whar
do stuedents of modern biochemistry really need o know and how can
we, as authors, belp them appreciate the details without losing sight of
she big pictures” We concluded thar ir is more important than ever
to provide a solid biochemical foundation, rooted in chemistry, 1o
prepare students for the scientific challenges of the fuoure, With thar
in mind, we recxamined the contenes of Principles of Biochemistry, fo-
cusing on basic principles and striving to polish the text and
improve the pedagogy throughout the book so thar it is even mare
accessible to students, We added additional opportunities for stu-
dents to check their understanding as they read. Ar the same time,
we incorporated new material in 2 way thar links it to the existing
content, mindful that students optimally assimilate new informa- _
tion in the proper context, We belicve that students are best served
by a rextbook thar is complete, clearly written, and relevant o
human health and disease.

New for the Fourth Edition

The fourth edition of Principles of Biachemistry includes signif-
scant changes and updates to the contents. In recognition of the
rremendous advances in structural biochemistry, we have added
new information about membrane transporters, signal transduction
proteins, mitochondrial respiratory complexes, and the DNA repli-
cation and protein synthesis machinery, New experimental ap-
proaches for studying complex systems are introduced, including
the DNA pyrosequencing technique, metagenomics, atomic force
microscopy, genome-wide disease association studies, DNA paly-
morphisms in genealogy, and the role of microRNAs in gene reg-
ulation. Notes on a variety of human discases and pharmacological
effectors have been expanded to reflect recent research findings.

Artwork

In this edition, we have also focused on improving and updating
the artworl in the texe. Students” ability to understand and incer-
pret biochemical diagrams, illustrations, and processes plays a sig-
nificant role in their understanding both the big picture and
details of biochemistry. We've created several unique fearures to
help students use the visuals in concert with the rext:

* Process Diagrams. These visually distince illuscrations high-
light important biochemical processes and integrate descriprive text
into the figure, appealing to visual learners. By following informa-
tion in the form of a story, students are more likely to grasp the
key principles and less likely to simply memorize random derails,
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FIG. 28-37 A mechanism of RNA interference. ATF is required
for Dicer-catalyzed cleavage of RNA and for RISC-associated helicase
unwinding of double-stranded RMA. Depending on the species, the
mREMNA may not be completely degraded.

* Figure Questions. To further underscore the importance of
students’ ability to interpret various images and data, we've in-
cluded questions within figure captions that encourage students to
more fully engage the marenal and rest their understanding of the
process being illustrated.



Uneatalyzed mgﬂ
({the reduction
in AGY by the

catalyst)

Catalyzed

A+E.!=i= F+Q

Reaction coordinate

FIG. 11-7 Effect of a catalyst on the transition state diagram
of a reaction. Here AAG',, = AG (uncat) — AGHcat),
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+ Enhancements to Overall Art Program. Many figures
have been redesigned to both enhance clarity and provide vi-
sual continuity within and between chapters, allowing stu-
dents to recognize common elements of cellular structure and
funcrion.
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Structures of micelles and

FIG. 2-11
bilayers. In aquecus solution, the polar head
groups of amphipathic molecules are hydrated
while the nonpolar tails aggregate by exclusion
from water. {a) A micelle is a spheroidal
aggoregate. (B) A bilayer is an extended planar
aggregate.

xviii

+ Molecular Graphics. Well over 100 figures have been replaced
with state-of-the-art molecular graphics. The new figures are more
detailed, clearer, and easier to interprer, and in many cases, reflect
recent refinements in molecular visualizadon technology that have
led to higher-resolution macromelecular models or have revealed
new mechanistc fearures.

FIG. 6-37 X-Ray structure of a zinc finger motif of the
DNA-binding protein Zif268. The polypeptide chain is drawn in
ribbion form and colored in rainbow order from its N-terminus
(biue) to its C-terminus (red). The side chains of the Cys and His
residues that tefrahedrally ligand a Zn®" ion (cyan sphere) are
drawn in stick form with C green, N blue, and 5 yellow. [Based
aon an X-ray structure by Carl Pabo, MIT. PDBid 1ZAA]

» Media Assets. The dedicared WilsyPLUS course, our online
teaching and learning solution to accompany Principles of
Biachemistry, Fourth Fdition, plays a key role in students’ abiliry
to understand and manipulate structural images. The media as-
sets in WileyPLUS, such as Guided Explorations, Animared
Figures, Interactive Exercises, and Kinemages, employ extensive
animations and three-dimensional structures so thar students can
experience biochemistry beyond the static, two-dimensional page.
Users can interact with the marerials at their own pace, making
them ideal for independent study.

Pedagogy

Throughout the previous three editions of Principles of
Biochemistry, we have always given significant thought to the ped-
agogy within the rext and have concentrated on fine-tuning and
adding some new elements to promote student learning. We have
continued to refine the pedagogy in this fourth edirion; the en-
hancements include the following:

* Key concepts at the beginning of each section that prompr stu-
dents to recognize the important “takeaways” or concepts in each
section, providing the scaffolding for understanding by better
defining these important points.




= Checkpoint questions, a robust set of study questions thar ap-
pear at the end of every section for students to check their mas-
tery of the secrion’s key concepts. Separate answers are not
provided, encouraging students to look back over the chapter to

reinforce their understanding, a process that helps develop confi-
dence and student-centered learning.

* Reviews of chemical principles chat underlie biochemical phe-
nomena, including thermodynamics and equilibria, chemical
kinetics, and oxidation—reduction reactions. New additions include
reviews of Le Chitelier's principle and the curved-arrow conven-
gon for reaction mechanisms.

* Boxes to highlight topics thac link students o areas beyond
basic biochemistry. The fourth edition includes discussions of
ocean acidification (Box 2-1), production of complex molecules
wia polykeride synthesis (Box 20-3), and the intestinal microbiome
{Box 22-1),

* Caduceus symbols to highlight relevant in-text discussions of
medical, health, or drug related topics. These include common
diseases such as diabetes and neurodegencrative diseases as well as
lesser known ropics that reveal interesting aspects of biochemistry.

= Expanded chapter summaries grouped by major secrion head-
ings, again guiding students to focus on the most imporeant points
within each secrion.

= Sample calculations that demonstrate how students can apply
ey equations to real data.

SAMPLE CALCULATION 10-1

: Show that AG < 0 when Ca®" ions move
: from the endoplasmic reticulum (where
: [Ca®"] = 1 mM) to the eytosol (where
P [Ca*t] = 0.1 pM). Assume AW =0,
i The cyrosol is in and the endoplasmic :
¢ reticulum is ow. :

[Ca®” ] 1077

AG= gll=——— = RTln—=
[Ca™" Joue 10 .:

= RT(—9.2)
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Hence, A is negative.
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* New end-of-chapter problems to provide students wich more
epportunities to apply their knowledge. Over 60% of the prob-
Jems are new to this edition. To promote students” independence
and 1o develop their problem-solving skills, virtually all problems
are arranged as successive pairs that address the same or related
sopics. Complete solutions to the odd-numbered problems are in-
cluded in an appendix for quick feedback.

Fimally, we have added a More wo Explore feature, a new type of
guestion in each chaprer that cither extends the material presented
in the rext or prompts students to reach further and discover top-
s not covered in the textbook. In addition, WileyPLUS offers
ower 1,000 conceprually based questions that can be assigned and
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automartically graded, providing students with additional valuable
practice opportunities.

Traditional Pedagogical Strengths

Successful pedagogical elements from prior editions of
Principles of Biochemistry have been retained. Among them are
these:

* the division of chaprers into numbered sections for easy nav-
igation and cross-referencing,

* key sentences printed in italics to assist with quick visual iden-
tificarion.

* holdfaced key terms.

* list of key terms at the end of cach chaprer, with the page
numbers where the terms are first defined.

* comprehensive glossary containing over 1200 terms.
* overview figures for many metabolic processes.

* figures illustrating detailed enzyme mechanisms throughour

the texr.

* PDB identification codes in the figure legend for each molec-
ular structure so thar students can download and explore struc-
tures on their own,

* Enrichment material, including:

* Biochemistry in Health and Disease essays highlight the
importance of biochemistry in the elinic by focusing on the mo-
lecular mechanisms of diseases and their weatment.

* Perspectives in Biochemistry provide enrichment marerial
that would otherwise interrupt the flow of the rext. Instead,
the material is set aside so that students can appreciate some
of the experimental methods and practical applications: of
biochemistry,

* Pathways of Discovery profile pioneers in various fields, giv-
ing students a glimpse of the personalities and scientific chal-
lenges that have shaped modern biochemistry.

* list of references for each chapter, selected for their relevance
and user-friendliness.

Organization

As in the third edition, the text begins with two introductory
chapters thar discuss the origin of life, evolution, thermodynamics,
the properties of water, and acid—base chemistry. Nucleorides and
nucleic acids are covered in Chapter 3, since an understanding of
the strucrures and functions of these molecules supports the sub-
sequent study of protein evolution and metabolism.

Four chaprers (4 through 7) explore amino acid chemistry,
methods for analyzing protein structure and sequence, second-
ary through quaternary protein structure, protein folding and
stability, and structure—funcrion relationships in hemoglobin,
muscle proteins, and antibodies. Chapter 8 (Carbohydrares),
Chapter @ {Lipids and Biclogical Membranes), and Chapter 10
(Membrane Transport) round out the coverage of the basic mol-
ecules of life.
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The next three chapters examine proteins in action, introduc-
ing students firse to enzyme mechanisms (Chapter 11), then shep-
herding them through discussions of enzyme kinetics, the effects

of inhibitors, and enzyme regulation (Chapter 12). These themes

are continued in Chaprer 13, which describes the components of
signal transduction pathways.

Metabolism is covered in a series of chapters, beginning with
an introductory chapter (Chaprer 14) that pravides an overview of
metabolic pathways, the thermodynamics of “high-energy” com-
pounds, and redox chemistry. Central merabolic pathways are pre-
sented in detail {e.g., glvcolysis, glycogen metabeolism, and the citric
acid cycle in Chaprers 15-17) so that students can appreciate how
individual enzymes catalyze reactions and work in concert to per-

form complicated biochemical tasks. Chaprers 18 (Electron

Transport and Oxidarive Phosphorylation) and 19 (Photosynthesis)
complete a sequence that emphasizes energy-acquiring pathways.
Not all pathways are covered in full derail, particularly those re-
lated to lipids (Chaprer 20), amino acids (Chaprer 21), and nu-
cleotides (Chaprer 23). Instead, key cnzymatic reactions are
highlighted for their interesting chemistry or regulatory impor-
tance. Chapter 22, on the integration of metabolism, discusses or-
gan specialization and metabolic regulation in mammals.

Six chapters describe the biochemistry of nucleic acids, start-
ing with their metabolism {Chaprer 23) and the structure of DNA
and its interactions with proteins (Chapter 24). Chapters 25-27
cover the processes of replication, transcriprion, and translation,
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highlighting the functions of the RNA and protein molecules that
carry out these processes. Chapter 28 deals with a variety of mech-
anisms for regulating gene expression, including the histone code
and the roles of transcriprion factors and their relevance to
cancer and development.

Additional Support

Student Companion to Principles of Biochemistry, 4th Edition
This enhanced study resource by Akif Uzman, University of
Houston-Downtown, Jerry Johnson, University of Houston-
Downtown, William Widger, University of Houston, Joseph
Eichberg, University of Houston, Donald Voet, Judith Voer, and
Charlotte Pratr, is designed to help students master basic concepes
and hone rtheir analytical skills. Each chapter contains & summary,
a review of essential concepts, and additional problems. The
fourth cdition features new Behind the Equations sections and
Caleulation Analogies that provide connections between key equa-
tions in the text and their applications. The authors have also in-
cluded new categories of questions for the student:

» Graphical analysis questions, which focus on quantitative prin-

ciples and challenge students to apply their knowledge.

s Play It Forward questions that draw specifically on knowledge
obtained in previous chapters.




