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Biology for AP® courses covers the scope and sequence requirements of a typical twosemester Advanced Placement® biology course. The text provides comprehensive
coverage of foundational research and core biology concepts through an evolutionary
lens. Biology for AP® Courses was designed to meet and exceed the requirements of
the College Board’s AP® Biology framework while allowing significant flexibility for
instructors. Each section of the book includes an introduction based on the AP®
curriculum and includes rich features that engage students in scientific practice and
AP® test preparation; it also highlights careers and research opportunities in biological
sciences.
Thermostable Proteins: Structural Stability and Design provides a comprehensive,
updated account of the physical basis of enhanced stability of thermophilic proteins and
the design of tailor-made thermostable proteins, paving the way for their possible
industrial applications. This book is devoted to understanding the survival mechanisms
of "thermophilic life forms" at the molecular level with an emphasis on design strategies.
The review chapters presented in Thermostable Proteins span a wide range of protein
thermostability research. Basic structural, thermodynamic, and kinetic principles are
explained and molecular strategies for the adaptation to high temperatures are
delineated. In addition, this book covers: Computing and simulation methods in current
and future thermostability research, especially in nonempirical situations How rigidity
theory is used to improve the thermal adaptation of mesophiles Subtilisin-like serine
proteases and their significant engineering applications The state of knowledge
concerning structure–function relations and the origins of their structural stability
Computational and experimental approaches for the design of proteins with increased
thermal stability based on sequences or three-dimensional structures Understanding
the molecular basis of how thermostable and hyperthermostable proteins gain and
maintain their stability and biological function at high temperatures remains an
important scientific challenge. A more detailed knowledge of protein stability not only
deepens our understanding of protein structure but also helps in obtaining insights into
processes that drive protein activities—folding, unfolding, and misfolding—essential to
biological function.
This book provides an up-to-date summary of the principles of protein evolution and
discusses both the methods available to analyze the evolutionary history of proteins as
well as those for predicting their structure-function relationships. Includes a significantly
expanded chapter on genome evolution to cover genomes of model organisms
sequenced since the completion of the first edition, and organelle genome evolution
Retains its reader-friendly, accessible style and organization Contains an updated
glossary and new references, including a list of online reference sites
Proteins lie at the heart of almost all biological processes and have an incredibly wide
range of activities. Central to the function of all proteins is their ability to adopt, stably or
sometimes transiently, structures that allow for interaction with other molecules. An
understanding of the structure of a protein can therefore lead us to a much improved
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picture of its molecular function. This realisation has been a prime motivation of recent
Structural Genomics projects, involving large-scale experimental determination of
protein structures, often those of proteins about which little is known of function. These
initiatives have, in turn, stimulated the massive development of novel methods for
prediction of protein function from structure. Since model structures may also take
advantage of new function prediction algorithms, the first part of the book deals with the
various ways in which protein structures may be predicted or inferred, including specific
treatment of membrane and intrinsically disordered proteins. A detailed consideration of
current structure-based function prediction methodologies forms the second part of this
book, which concludes with two chapters, focusing specifically on case studies,
designed to illustrate the real-world application of these methods. With bang up-to-date
texts from world experts, and abundant links to publicly available resources, this book
will be invaluable to anyone who studies proteins and the endlessly fascinating
relationship between their structure and function.
In the last few years there have been many exciting and innovative developments in the
field of membrane protein structure and this trend is set to continue. Structural Biology
of Membrane Proteins is a new monograph covering a wide range of topics with
contributions from leading experts in the field. The book is split into three sections: the
first discusses topics such as expression, purification and crystallisation; the second
covers characterisation techniques and the final section looks at new protein structures.
The book will hence have wide appeal to researchers working in and around the field
and provide an up-to-date reference source. Introductory sections to each topic are
accompanied by more detailed discussions for the more experienced biochemist.
Detailed descriptions of experimental methods are included to demonstrate practical
approaches to membrane protein structure projects. The book also offers an up-to-date
reference source in addition to descriptions of new and emerging developments,
including state-of-the-art techniques for solving membrane protein structures. Structural
Biology of Membrane Proteins encompasses both basic introductions and detailed
descriptions of themes and should appeal to a wide range of biochemical scientists,
both experienced and beginner.
Not only are proteins the fundamental building blocks of all life forms, but they also
have a wide range of functions - from forming enzymes acting as catalysts for specific
reactions, to crucial molecules such as antibodies in the immune system, and as
signalling molecules between cells. Introduction to Protein Science, 3rd edition provides
a rich and broad introduction to this fascinating field by covering not only the
structureand function of proteins, but also the methods and experimental techniques
used to study them. The practical applications of our knowledge to diverse fields such
as biotechnology and medicine are emphasizedthroughout, to help students appreciate
the relevance of the subject to the real world.
An overview of algorithms important to computational structural biology that addresses
such topics as NMR and design and analysis of proteins. Using the tools of information
technology to understand the molecular machinery of the cell offers both challenges
and opportunities to computational scientists. Over the past decade, novel algorithms
have been developed both for analyzing biological data and for synthetic biology
problems such as protein engineering. This book explains the algorithmic foundations
and computational approaches underlying areas of structural biology including NMR
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(nuclear magnetic resonance); X-ray crystallography; and the design and analysis of
proteins, peptides, and small molecules. Each chapter offers a concise overview of
important concepts, focusing on a key topic in the field. Four chapters offer a short
course in algorithmic and computational issues related to NMR structural biology, giving
the reader a useful toolkit with which to approach the fascinating yet thorny
computational problems in this area. A recurrent theme is understanding the interplay
between biophysical experiments and computational algorithms. The text emphasizes
the mathematical foundations of structural biology while maintaining a balance between
algorithms and a nuanced understanding of experimental data. Three emerging areas,
particularly fertile ground for research students, are highlighted: NMR methodology,
design of proteins and other molecules, and the modeling of protein flexibility. The next
generation of computational structural biologists will need training in geometric
algorithms, provably good approximation algorithms, scientific computation, and an
array of techniques for handling noise and uncertainty in combinatorial geometry and
computational biophysics. This book is an essential guide for young scientists on their
way to research success in this exciting field.
Proteins: Concepts in Biochemistry teaches the biochemical concepts underlying
protein structure, evolution, stability, folding, and enzyme kinetics, and explains how
interactions in macromolecular structures determine protein function. Intended for a onesemester course in biochemistry or biophysical chemistry with a focus on proteins, this
textbo

High-throughputomics' projects such as genome sequencing, structural genomics
and proteomics mean that there is no shortage of information on proteins. But the
more information we have, the harder it is to make sense of it, to know where to
start, and to identify the important results. This book is a clear, up to date and
authoritative account of
One of the most pressing tasks in biotechnology today is to unlock the function of
each of the thousands of new genes identified every day. Scientists do this by
analyzing and interpreting proteins, which are considered the task force of a
gene. This single source reference covers all aspects of proteins, explaining
fundamentals, synthesizing the latest literature, and demonstrating the most
important bioinformatics tools available today for protein analysis, interpretation
and prediction. Students and researchers of biotechnology, bioinformatics,
proteomics, protein engineering, biophysics, computational biology, molecular
modeling, and drug design will find this a ready reference for staying current and
productive in this fast evolving interdisciplinary field. Explains all aspects of
proteins including sequence and structure analysis, prediction of protein
structures, protein folding, protein stability, and protein interactions Presents a
cohesive and accessible overview of the field, using illustrations to explain key
concepts and detailed exercises for students.
Probabilistic models are becoming increasingly important in analysing the huge
amount of data being produced by large-scale DNA-sequencing efforts such as
the Human Genome Project. For example, hidden Markov models are used for
analysing biological sequences, linguistic-grammar-based probabilistic models
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for identifying RNA secondary structure, and probabilistic evolutionary models for
inferring phylogenies of sequences from different organisms. This book gives a
unified, up-to-date and self-contained account, with a Bayesian slant, of such
methods, and more generally to probabilistic methods of sequence analysis.
Written by an interdisciplinary team of authors, it aims to be accessible to
molecular biologists, computer scientists, and mathematicians with no formal
knowledge of the other fields, and at the same time present the state-of-the-art in
this new and highly important field.
Milk proteins have nutritional value and extraordinary biological properties.
Research over the last decades has provided new insight into the structure and
the function of milk bioactive peptides. Some of these peptides are delivered
directly into milk, and some are encrypted in major proteins such as caseins and
lactoglobulins. These peptides have antimicrobial functions modulating the gut
microflora. Even when milk is undisputedly the first food for mammals, milk
proteins sometimes can be a health threat, either because of allergic reaction or
because of toxicity. In this regard, in vitro studies showed donkey's casein and
major whey proteins to be more digestible than cows' for human consumption. In
this book, readers will find updated research on the major milk proteins' structure,
bioactive peptides, milk protein allergy, therapeutic strategies, and chemical
markers that can be used to detect cow milk intolerance in infants. This book
provides the most current scientific information on milk proteins, from structure to
biological properties. It will be of great benefit for those interested in milk
production, milk chemistry, and human health.
Food proteins constitute a diverse and complex collection of biological macro
molecules. Although contributing to the nutritional quality of the foods we con
sume, proteins also act as integral components by virtue of their diverse
functional properties. The expression of these functional properties during the
preparation, processing and storage of foods is largely dictated by changes to the
structure or structure-related properties of the proteins involved. Therefore,
germane to the optimal use of existing and future food protein sources is a
thorough understanding of the nature of the relationships between structure and
function. It is the goal of this book to aid in better defining these relationships.
Two distinct sections are apparent: firstly, those chapters which address struc
ture-function relationships using a variety of food systems as examples to
demonstrate the intricacies of this relationship, and secondly, those chapters
which discuss techniques used to either examine structural parameters or aid in
establishing quantitative relationships between protein structure and function.
The editors would like to thank all contributors for their assistance, co-operation
and, above all, their patience in putting this volume together, and the following
companies/organizations for their financial support without which it would not
have been the success it was: Ault Foods Limited, Best Foods Canada Limited,
Natural Sciences and Engineering Research Council of Canada, Ontario Ministry
of Agriculture and Food, Quest International Canada Inc., and University of
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Guelph. R.Y.Y. R.LJ.
As the tools and techniques of structural biophysics assume greater roles in
biological research and a range of application areas, learning how proteins
behave becomes crucial to understanding their connection to the most basic and
important aspects of life. With more than 350 color images throughout,
Introduction to Proteins: Structure, Function, and Motion presents a unified, indepth treatment of the relationship between the structure, dynamics, and function
of proteins. Taking a structural–biophysical approach, the authors discuss the
molecular interactions and thermodynamic changes that transpire in these highly
complex molecules. The text incorporates various biochemical, physical,
functional, and medical aspects. It covers different levels of protein structure,
current methods for structure determination, energetics of protein structure,
protein folding and folded state dynamics, and the functions of intrinsically
unstructured proteins. The authors also clarify the structure–function relationship
of proteins by presenting the principles of protein action in the form of guidelines.
This comprehensive, color book uses numerous proteins as examples to
illustrate the topics and principles and to show how proteins can be analyzed in
multiple ways. It refers to many everyday applications of proteins and enzymes in
medical disorders, drugs, toxins, chemical warfare, and animal behavior.
Downloadable questions for each chapter are available at CRC Press Online.
Human Blood Plasma Proteins gives an overview of the proteins found in human
blood plasma, with special emphasis on their structure and function and
relationship to pathological states and disease. Topics covered include:
introduction to blood components and blood plasma proteins blood plasma
protein domains, motifs and repeats blood plasma protein families and
posttranslational modifications blood coagulation and fibrinolysis the complement
system the immune system enzymes inhibitors lipoproteins hormones cytokines
and growth factors transport and storage The information of each protein
discussed in this book in some detail is summarised at the end of each chapter in
a Data Sheet, where one can find the most important data of each protein at one
glance. Full cross-referencing to protein databases is given and many of the
proteins discussed are accompanied by their 3D structure. Attractively presented
in full colour, Human Blood Plasma Proteins is an essential atlas of this proteome
for anyone working in biochemistry, protein chemistry and proteomics, structural
biology, and medicine.
Proteins: Structure and Function is a comprehensive introduction to the study of
proteins and their importance to modern biochemistry. Each chapter addresses
the structure and function of proteins with a definitive theme designed to enhance
student understanding. Opening with a brief historical overview of the subject the
book moves on to discuss the ‘building blocks’ of proteins and their respective
chemical and physical properties. Later chapters explore experimental and
computational methods of comparing proteins, methods of protein purification
and protein folding and stability. The latest developments in the field are included
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and key concepts introduced in a user-friendly way to ensure that students are
able to grasp the essentials before moving on to more advanced study and
analysis of proteins. An invaluable resource for students of Biochemistry,
Molecular Biology, Medicine and Chemistry providing a modern approach to the
subject of Proteins.
This book serves as an introduction to protein structure and function. Starting with their
makeup from simple building blocks, called amino acids, the 3-dimensional structure of
proteins is explained. This leads to a discussion how misfolding of proteins causes diseases
like cancer, various encephalopathies, or diabetes. Enzymology and modern concepts of
enzyme kinetics are then introduced, taking into account the physiological, pharmacological
and medical significance of this often neglected topic. This is followed by thorough coverage of
hæmoglobin and myoglobin, immunoproteins, motor proteins and movement, cell-cell
interactions, molecular chaperones and chaperonins, transport of proteins to various cell
compartments and solute transport across biological membranes. Proteins in the laboratory
are also covered, including a detailed description of the purification and determination of
proteins, as well as their characterisation for size and shape, structure and molecular
interactions. The book emphasises the link between protein structure, physiological function
and medical significance. This book can be used for graduate and advanced undergraduate
classes covering protein structure and function and as an introductory text for researchers in
protein biochemistry, molecular and cell biology, chemistry, biophysics, biomedicine and
related courses. About the author: Dr. Buxbaum is a biochemist with interest in enzymology
and protein science. He has been working on the biochemistry of membrane transport proteins
for nearly thirty years and has taught courses in biochemistry and biomedicine at several
universities.
The existence and functioning of intrinsically disordered proteins (IDPs) challenge the classical
structure-function paradigm that equates function with a well-defined 3D structure. Uncovering
the disordered complement of proteomes and understanding their functioning can extend the
structure-function paradigm to herald new breakthroughs in drug development. Structure and
Function of Intrinsically Disordered Proteins thoroughly covers the history up to the latest
developments in this field. After examining the principles of protein structure, the classical
paradigm, and the history of structural disorder, the book focuses on physical techniques for
the identification and characterization of IDPs. It discusses proteomic and bioinformatic
approaches and shows how IDPs behave under crowding conditions in living cells. The next
several chapters describe the structure, correlating biological processes, and molecular
mechanisms of IDPs. The author also explores the evolutionary advancement of structural
disorder in proteomes and possible ways of extending the structure-function paradigm to
encompass both ordered and disordered states of proteins. He concludes with discussions on
the involvement of IDPs in various diseases and how to establish rational drug design through
detailed characterization of IDPs. Although drug discovery rates have leveled off, new insight
generated by the study of IDPs may offer fresh strategies for drug development. This work
illustrates how these proteins defy the structure-function paradigm and play important
regulatory and signaling roles.
This book is a guide for advanced undergraduates, post-graduates and researchers to the
fundamental principles in studying kinetics and mechanism of processes concerning proteins.
It provides a rare broad overview that concentrates on fundamental principles and
understanding underlying the physics and chemistry. It is a single author text by someone who
has direct experience in all of the areas covered.
Although many pursue understanding of the relationship between protein structure and
function for the thrill of pure science, the pay-off in a much broader sense is the ability to
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manipulate the Earth's chemistry and biology to improve the quality of life for mankind.
Immediately goals of this area of research include identification of the life-supporting functions
of proteins, and the fundamental forces that facilitate these functions. Upon reaching these
goals, we shall have the understanding to direct and the tools required to implement changes
that will dramatically improve the quality of life. For example, under standing the chemical
mechanism of diseases will facilitate development of new therapeutic drugs. Likewise,
understanding of chemical mechanisms of plant growth will be used with biotechnology to
improve food production under adverse climatic conditions. The challenge to understand
details of protein structure/function relationships is enormous and requires an international
effort for success. To direct the chemistry and biology of our environment in a positive sense
will require efforts from bright, imaginative scientists located throughout the world. Although the
emergence of FAX, e-mail, and the World Wide Web has revolutionized international
communication, there remains a need for scientists located in distant parts of the world to
occasionally meet face to face.
Introduction to Proteins provides a comprehensive and state-of-the-art introduction to the
structure, function, and motion of proteins for students, faculty, and researchers at all levels.
The book covers proteins and enzymes across a wide range of contexts and applications,
including medical disorders, drugs, toxins, chemical warfare, and animal behavior. Each
chapter includes a Summary, Exercies, and References. New features in the thoroughlyupdated second edition include: A brand-new chapter on enzymatic catalysis, describing
enzyme biochemistry, classification, kinetics, thermodynamics, mechanisms, and applications
in medicine and other industries. These are accompanied by multiple animations of
biochemical reactions and mechanisms, accessible via embedded QR codes (which can be
viewed by smartphones) An in-depth discussion of G-protein-coupled receptors (GPCRs) A
wider-scale description of biochemical and biophysical methods for studying proteins, including
fully accessible internet-based resources, such as databases and algorithms Animations of
protein dynamics and conformational changes, accessible via embedded QR codes Additional
features Extensive discussion of the energetics of protein folding, stability and interactions A
comprehensive view of membrane proteins, with emphasis on structure-function relationship
Coverage of intrinsically unstructured proteins, providing a complete, realistic view of the
proteome and its underlying functions Exploration of industrial applications of protein
engineering and rational drug design Each chapter includes a Summary, Exercies, and
References Approximately 300 color images Downloadable solutions manual available at
www.crcpress.com For more information, including all presentations, tables, animations, and
exercises, as well as a complete teaching course on proteins' structure and function, please
visit the author's website:
http://ibis.tau.ac.il/wiki/nir_bental/index.php/Introduction_to_Proteins_Book. Praise for the first
edition "This book captures, in a very accessible way, a growing body of literature on the
structure, function and motion of proteins. This is a superb publication that would be very
useful to undergraduates, graduate students, postdoctoral researchers, and instructors
involved in structural biology or biophysics courses or in research on protein structure-function
relationships." --David Sheehan, ChemBioChem, 2011 "Introduction to Proteins is an excellent,
state-of-the-art choice for students, faculty, or researchers needing a monograph on protein
structure. This is an immensely informative, thoroughly researched, up-to-date text, with broad
coverage and remarkable depth. Introduction to Proteins would provide an excellent basis for
an upper-level or graduate course on protein structure, and a valuable addition to the libraries
of professionals interested in this centrally important field." --Eric Martz, Biochemistry and
Molecular Biology Education, 2012
This monograph explores the creation of hypothetical structure models to serve as guides for
the study of membrane proteins. The text covers biochemical and molecular biological
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approaches, direct structural methods and model, and physiochemical approaches.
Hair is a sophisticated bio-based material, whether it is on a human head or part of a
mammalian coat. In particular, the role of the proteins in the follicle, integral to hair
development, are not well understood. This new book seeks to integrate the latest research in
proteomic and morphological studies into a coherent description of fibre development from the
follicle to its final mature, keratinized form. To achieve this the book has been divided into three
sections. The first describes the keratins, their associated proteins and how they assemble into
intermediate filaments in the fibre. The second covers the latest information on the
morphological changes that occur from the base of the follicle, through the keratinization
process to the mature fibre and the role that proteins play in this. The final section delves into
fundamental fibre properties such as crosslinking, thermal and oxidative modifications and how
these affect the mature fibre. The editors of this book are internationally recognised for their
work in the area of mammalian hair, Jeffrey Plowman for his knowledge of the proteomics of
the fibre, Santanu Deb-Choudhury for his work in the area of crosslinking in the fibre and
Duane Harland for his understanding of the morphological development of the fibre. Together
they have collected material from other international experts: Leopold Eckhart and Florian
Ehrlich for their knowledge of the evolution of keratins; Dong Dong Wu and David Irwin for their
studies on keratin associated protein evolution; David Parry and Bruce Fraser for their work on
keratin and keratin associated protein structure and assembly; John McKinnon for his studies
on macrofibril formation; Crisan Popescu for the thermodynamics of keratins; and Jolon Dyer
for his oxidative modification studies of keratins. This book provides a comprehensive
introduction, and useful reference guide to hair biology and will be of interest to both scientists
and technologists.
The Handbook of Proteins provides scientists and students with a focused and accessible
resource covering all aspects of protein biochemistry. It describes traditional and state-of-theart techniques for elucidating protein function and structure. Derived from the acclaimed
Encyclopedia of Life Sciences Presented in full-colour throughout Assembles more than 200
peer-reviewed articles, written by top scientists in each ?eld The articles are reliable, selfcontained and cross-referenced throughout Almost all aspects of protein structure, function,
and chemistry are illuminated by one or more articles Numerous articles also provide an
introduction to methods for purifying proteins, determining their structures and properties, and
cataloguing them in databases Dozens of additional articles detail important aspects of
enzymatic catalysis and protein-ligand interactions The Handbook of Proteins is a
comprehensive and authoritative resource for teachers, students and researchers in the
molecular life sciences. The easy layout encourages frequent retrieval.

The functional properties of food proteins affect behavior in food systems and
influence the quality attributes, structure, texture, mouth-feel, and flavor of the
final product. These attributes are precisely those with which food engineers and
technologists are concerned when developing new products. This innovative
book provides an overview of the physical properties of proteins and how
dynamic changes in conformation, structural changes, and protein-protein
interactions are involved in the performance of particular functional properties
such as gelation, emulsification, and foaming properties. Models used include BLactoglobulin, soy, and meat proteins.
The Plasma Proteins: Structure, Function, and Genetic Control, Second Edition,
Volume II describes the plasma proteins in a systematic and integrated way, with
emphasis on structure, function, and genetic control. The text presents the
perspectives and a global look at plasma proteins; well-characterized major
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proteins; and integrated systems of plasma proteins. The emphasis of the studies
is mainly on human proteins. Clinical relevance is introduced in terms of
principles rather than detail. Biochemists, molecular biologists, physiologists, and
laboratory researchers in the field of medicine will find the book useful.
Structural Bioinformatics was the first major effort to showthe application of the
principles and basic knowledge of the largerfield of bioinformatics to questions
focusing on macromolecularstructure, such as the prediction of protein structure
and howproteins carry out cellular functions, and how the application
ofbioinformatics to these life science issues can improve healthcareby
accelerating drug discovery and development. Designed primarilyas a reference,
the first edition nevertheless saw widespread useas a textbook in graduate and
undergraduate university coursesdealing with the theories and associated
algorithms, resources, andtools used in the analysis, prediction, and
theoreticalunderpinnings of DNA, RNA, and proteins. This new edition contains
not only thorough updates of theadvances in structural bioinformatics since
publication of thefirst edition, but also features eleven new chapters dealing
withfrontier areas of high scientific impact, including: sampling andsearch
techniques; use of mass spectrometry; genome functionalannotation; and much
more. Offering detailed coverage for practitioners while remainingaccessible to
the novice, Structural Bioinformatics, SecondEdition is a valuable resource and
an excellent textbook for arange of readers in the bioinformatics and advanced
biologyfields. Praise for the previous edition: "This book is a gold mine of
fundamental and practicalinformation in an area not previously well represented
in bookform." —Biochemistry and Molecular Education "... destined to become a
classic reference work for workers atall levels in structural
bioinformatics...recommended with greatenthusiasm for educators, researchers,
and graduatestudents." —BAMBED "...a useful and timely summary of a rapidly
expandingfield." —Nature Structural Biology "...a terrific job in this timely creation
of a compilation ofarticles that appropriately addresses this issue." —Briefings in
Bioinformatics
This book discusses a broad range of basic and advanced topics in the field of
protein structure, function, folding, flexibility, and dynamics. Starting with a basic
introduction to protein purification, estimation, storage, and its effect on the
protein structure, function, and dynamics, it also discusses various experimental
and computational structure determination approaches; the importance of
molecular interactions and water in protein stability, folding and dynamics; kinetic
and thermodynamic parameters associated with protein-ligand binding; single
molecule techniques and their applications in studying protein folding and
aggregation; protein quality control; the role of amino acid sequence in protein
aggregation; muscarinic acetylcholine receptors, antimuscarinic drugs, and their
clinical significances. Further, the book explains the current understanding on the
therapeutic importance of the enzyme dopamine beta hydroxylase; structural
dynamics and motions in molecular motors; role of cathepsins in controlling
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degradation of extracellular matrix during disease states; and the important
structure-function relationship of iron-binding proteins, ferritins. Overall, the book
is an important guide and a comprehensive resource for understanding protein
structure, function, dynamics, and interaction.
Protein Actions: Principles and Modeling is aimed at graduates, advanced
undergraduates, and any professional who seeks an introduction to the
biological, chemical, and physical properties of proteins. Broadly accessible to
biophysicists and biochemists, it will be particularly useful to student and
professional structural biologists and molecular biophysicists, bioinformaticians
and computational biologists, biological chemists (particularly drug designers)
and molecular bioengineers. The book begins by introducing the basic principles
of protein structure and function. Some readers will be familiar with aspects of
this, but the authors build up a more quantitative approach than their competitors.
Emphasizing concepts and theory rather than experimental techniques, the book
shows how proteins can be analyzed using the disciplines of elementary
statistical mechanics, energetics, and kinetics. These chapters illuminate how
proteins attain biologically active states and the properties of those states. The
book ends with a synopsis the roles of computational biology and bioinformatics
in protein science.
Structure and Functions of Contractile Proteins focuses on the analysis of
problems on the structure and functions of contractile proteins in which
substantial progress has been achieved. The book first offers information on the
protein constitution of myofibrils and myosin, including adenosinetriphosphatase
activity, reaction with actin, and myosin molecule. The text also ponders on the
polymerization of actin, tropomyosin, and the theory of contraction. Discussions
focus on model experiments and molecular basis of contraction; structural
interrelations of muscle proteins; features of the process of polymerization of
actin; and size of the actin molecule. The text elaborates on the contractile
proteins of the elementary motor structures of cells, as well as the chemical
composition and physicochemical and enzymic properties of flagella and cilia;
achromatin apparatus and movement of chromosomes; and structure of the
flagella and cilia. Motor apparatus of bacteriophage and features of the
movement of protoplasm and the mechanism of permeability are also discussed.
The manuscript is a reliable source of data for readers interested in the structure
and functions of contractile proteins.
Human cells produce at least 30,000 different proteins. Each has a specific
function characterized by a unique sequence and native conformation that allows
it to perform that function. While research in this post-genomic era has created a
deluge of invaluable information, the field has lacked for an authoritative
introductory text needed to inform researchers and students in all of those fields
now concerned with protein research. Introduction to Peptides and Proteins
brings together some of the most respected researchers in protein science to
present a remarkably coherent introduction to modern peptide and protein
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chemistry. The first sections of the book delve into – Basic peptide and protein
science from assembly through degradation Traditional and emerging research
methods including those used in bioinformatics and proteomics New
computational approaches and algorithms used to find patterns in the vast data
collected by sequencing projects After providing a foundation in tools and
methods, the authors closely examine six protein families, including
representative classes such as enzymes, cell-surface receptors, antibodies,
fibrous proteins, and bioactive peptide classes. They concentrate on biochemical
mechanisms and where possible indicate therapeutic or biotechnical possibilities.
Then focusing on clinical aspects, the authors investigate misfolding as found in
prion diseases, miscleavage as found in Alzheimer’s, and mis-sequencing as
found with some cancers. Drawing from some of their own research, the authors
summarize recent achievements and emerging applications. They discuss the
use of proteins and peptides as drugs and the solid-phase synthesis required for
drug production. They also look at the use of peptides as functional biomolecules
and research tools. No longer just the domain of biologists, many key advances
in protein research started in physics labs and have involved contributions from a
host of fields including statistics, drug development, genetics, and chemical
spectroscopy. Introduction to Peptides and Proteins provides researchers across
these fields with the thorough foundation needed to explore all the potential that
protein research offers.
A look at the methods and algorithms used to predict proteinstructure A thorough
knowledge of the function and structure of proteinsis critical for the advancement
of biology and the life sciences aswell as the development of better drugs, higheryield crops, andeven synthetic bio-fuels. To that end, this reference sheds lighton
the methods used for protein structure prediction and revealsthe key applications
of modeled structures. This indispensable bookcovers the applications of
modeled protein structures and unravelsthe relationship between pure sequence
information andthree-dimensional structure, which continues to be one of
thegreatest challenges in molecular biology. With this resource, readers will find
an all-encompassingexamination of the problems, methods, tools, servers,
databases,and applications of protein structure prediction and they willacquire
unique insight into the future applications of the modeledprotein structures. The
book begins with a thorough introduction tothe protein structure prediction
problem and is divided into fourthemes: a background on structure prediction, the
prediction ofstructural elements, tertiary structure prediction, and
functionalinsights. Within those four sections, the following topics arecovered:
Databases and resources that are commonly used for proteinstructure prediction
The structure prediction flagship assessment (CASP) and theprotein structure
initiative (PSI) Definitions of recurring substructures and the
computationalapproaches used for solving sequence problems Difficulties with
contact map prediction and how sophisticatedmachine learning methods can
solve those problems Structure prediction methods that rely on homology
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modeling,threading, and fragment assembly Hybrid methods that achieve highresolution proteinstructures Parts of the protein structure that may be conserved
and usedto interact with other biomolecules How the loop prediction problem can
be used for refinement ofthe modeled structures The computational model that
detects the differences betweenprotein structure and its modeled mutant
Whether working in the field of bioinformatics or molecularbiology research or
taking courses in protein modeling, readerswill find the content in this book
invaluable.
The VitalBook e-book of Introduction to Protein Structure, Second Edition is inly
available in the US and Canada at the present time. To purchase or rent please
visit http://store.vitalsource.com/show/9780815323051Introduction to Protein
Structure provides an account of the principles of protein structure, with
examples of key proteins in their bio
This book provides a comprehensive coverage of the basic principles of
structural biology, as well as an up-to-date summary of some main directions of
research in the field. The relationship between structure and function is described
in detail for soluble proteins, membrane proteins, membranes, and nucleic acids.
There are several books covering protein structure and function, but none that
give a complete picture, including nucleic acids, lipids, membranes and
carbohydrates, all being of central importance in structural biology. The book
covers state-of-the-art research in various areas. It is unique for its breadth of
coverage by experts in the fields. The book is richly illustrated with more than 400
color figures to highlight the wide range of structures.
Here, researchers review the latest breakthroughs in protein research. Their
contributions explore emerging principles and techniques and survey important
classes of proteins that will play key roles in the field's future. Articles examine
the possibility of a Boltzman-like distribution in protein substructures, the new
technique of Raman spectroscopy, and compact intermediate states of protein
folding. This well-illustrated volume also features coverage of proteins that bind
nucleic acids.
Biology has entered an era in which interdisciplinary cooperation is at an all-time
high, practical applications follow basic discoveries more quickly than ever
before, and new technologies--recombinant DNA, scanning tunneling
microscopes, and more--are revolutionizing the way science is conducted. The
potential for scientific breakthroughs with significant implications for society has
never been greater. Opportunities in Biology reports on the state of the new
biology, taking a detailed look at the disciplines of biology; examining the
advances made in medicine, agriculture, and other fields; and pointing out
promising research opportunities. Authored by an expert panel representing a
variety of viewpoints, this volume also offers recommendations on how to meet
the infrastructure needs--for funding, effective information systems, and other
support--of future biology research. Exploring what has been accomplished and
what is on the horizon, Opportunities in Biology is an indispensable resource for
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students, teachers, and researchers in all subdisciplines of biology as well as for
research administrators and those in funding agencies.
Because the understanding of protein structure and function has increased
remarkably in the nine years since the firrst edition of this volume, most of this
edition needed to be entirely rewritten.
Introduction to ProteinsStructure, Function, and Motion, Second EditionCRC
Press
Each title in the 'Primers in Biology' series is constructed on a modular principle
that is intended to make them easy to teach from, to learn from, and to use for
reference.
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