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Protein Folding
New textbooks at all levels of chemistry appear with
great regularity. Some fields such as basic
biochemistry, organic reaction mechanisms, and
chemical thermodynamics are well represented by
many excellent texts, and new or revised editions are
published sufficiently often to keep up with progress
in research. However, some areas of chemistry,
especially many of those taught at the graduate level,
suffer from a real lack of up to-date textbooks. The
most serious needs occur in fields that are rapidly
changing. Textbooks in these subjects usually have to
be written by scientists actually involved in the
research that is advancing the field. It is not often
easy to persuade such individuals to set time aside to
help spread the knowledge they have accumulated.
Our goal, in this series, is to pinpoint areas of
chemistry where recent progress has outpaced what
is covered in any available textbooks, and then seek
out and persuade experts in these fields to produce
relatively concise but instructive intro ductions to
their fields. These should serve the needs of onesemester or one-quarter graduate courses in
chemistry and biochemistry. In some cases, the
availability of texts in active research areas should
help stimulate the creation of new courses. Charles R.
Cantor v Preface to the Second Edition Since the
publication of the previous edition in 1994, X-ray
crystallography of proteins has advanced by
improvements in existing techniques and by addition
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of new techniques.

X-Ray Crystallography of
Biomacromolecules
This is one of the first books dedicated to the
emerging field of neutron protein crystallography
(NPC). The text covers all of the practical aspects of
NPC, from the basic background of neutron scattering
and diffraction, to the technical details of neutron
facilities, growth of high-quality crystals, and data
analysis. The final chapter is devoted to providing
many examples of using NPC to investigate a wide
range of different proteins. It demonstrates how NPC
can explore hydrogen bonds, protonation and
deprotonation of amino acid residues, hydration
structures, and hydrogen-to-deuterium exchange
ratios. To avoid redundancy with other textbooks on Xray protein crystallography (XPC), this book assumes
a familiarity with the basics of XPC and strives to
highlight and explain the differences between XPC
and NPC. It is therefore especially useful for X-ray
protein crystallographers who are eager to have a
sound, scientific basis for judging if NPC is the right
technique for furthering their experimental programs.

Protein Structure and Function
Physical Principles and Techniques of Protein
Chemistry, Part B deals with the theories and
application of selected physical methods in protein
chemistry evaluation. This book is divided into seven
chapters that cover the ultracentrifugal analysis, light
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scattering, infrared (IR) methods, nuclear magnetic
resonance (NMR) spectroscopy, and differential
thermal analysis of protein properties. This text first
describes the fundamental ideas and methodology of
sedimentation analysis of ideal noninteracting solutes
and the problems of nonideality and solute-solute
interaction. This book then deals

X-Ray Free Electron Lasers
An essential guide to biomolecular and bioanalytical
techniques and their applications Biomolecular and
Bioanalytical Techniques offers an introduction to,
and a basic understanding of, a wide range of
biophysical techniques. The text takes an
interdisciplinary approach with contributions from a
panel of distinguished experts. With a focus on
research, the text comprehensively covers a broad
selection of topics drawn from contemporary research
in the fields of chemistry and biology. Each of the
internationally reputed authors has contributed a
single chapter on a specific technique. The chapters
cover the specific technique’s background, theory,
principles, technique, methodology, protocol and
applications. The text explores the use of a variety of
analytical tools to characterise biological samples.
The contributors explain how to identify and quantify
biochemically important molecules, including small
molecules as well as biological macromolecules such
as enzymes, antibodies, proteins, peptides and
nucleic acids. This book is filled with essential
knowledge and explores the skills needed to carry out
the research and development roles in academic and
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industrial laboratories. A technique-focused book that
bridges the gap between an introductory text and a
book on advanced research methods Provides the
necessary background and skills needed to advance
the research methods Features a structured approach
within each chapter Demonstrates an interdisciplinary
approach that serves to develop independent thinking
Written for students in chemistry, biological, medical,
pharmaceutical, forensic and biophysical sciences,
Biomolecular and Bioanalytical Techniques is an indepth review of the most current biomolecular and
bioanalytical techniques in the field.

Biomolecular and Bioanalytical
Techniques
Edited by pioneers in this exciting field, and featuring
contributions from leading researchers, this book
discusses the principles and applications of XFELs.

Principles of Protein X-ray
Crystallography
Designed for easy use by both new and experienced
protein crystallographers, this much-needed book is
for anyone interested in solving protein structures by
the method of crystallography. It contains many
examples ofactual experiments and data, including
electron density maps. Computer methods and
computer code samples are presented. Practical
Protein Crystallography is loaded with new
information on area detectors, synchrotron radiation
techniques, and the latest computer methods, and
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features the XtalView software system. Graduate
students and teachers in physical biochemistry and
pharmaceutical researchers will find this text a timely
and convenient aid.

Protein Purification
Protein Folding aims to collect the most important
information in the field of protein folding and probes
the main principles that govern formation of the threedimensional structure of a protein from a nascent
polypeptide chain, as well as how the functional
properties appear. This text is organized into three
sections and consists of 15 chapters. After an
introductory chapter where the main problems of
protein folding are considered at the cellular level in
the context of protein biosynthesis, the discussion
turns to the conformation of native globular proteins.
Definitions and rules of nomenclature are given,
including the structural organization of globular
proteins deduced from X-ray crystallographic data.
Folding mechanisms are tentatively deduced from the
observation of invariants in the architecture of folded
proteins. The next chapters focus on the energetics of
protein conformation and structure, indicating the
principles of thermodynamic stability of the native
structure, along with theoretical computation studies
of protein folding, structure prediction, and folding
simulation. The reader is also introduced to various
experimental approaches; the reversibility of the
unfolding-folding process; equilibrium and kinetic
studies; and detection and characterization of
intermediates in protein folding. This text concludes
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with a chapter dealing with problems specific to
oligomeric proteins. This book is intended for research
scientists, specialists, biochemists, and students of
biochemistry and biology.

Peptide and Protein Drug Analysis
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.

Structural Biology Using Electrons and Xrays
Crystallography Made Crystal Clear is designed to
meet the need for an X-ray analysis that is between
brief textbook sections and complete treatments. The
book provides non-crystallographers with an
intellectually satisfying explanation of the principles
of how protein models are gleaned from X-ray
analysis. The understanding of these concepts will
foster wise use of the models, including the
recognition of the strengths and weaknesses of
pictures or computer graphics. Since proteins
comprise the majority of the mass of macromolecules
in cells and carry out biologically important tasks, the
book will be of interest to biologists. Provides
accessible descriptions of principles of x-ray
crystallography, built on simple foundations for
anyone with a basic science background Leads the
reader through clear, thorough, unintimidating
explanations of the mathematics behind
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crystallography Explains how to read crystallography
papers in research journals If you use computergenerated models of proteins or nucleic acids for:
Studying molecular interactions Designing ligands,
inhibitors, or drugs Engineering new protein functions
Interpreting chemical, kinetic, thermodynamic, or
spectroscopic data Studying protein folding Teaching
macromolecule structure,and if you want to read new
structure papers intelligently; become a wiser user of
macromolecular models; and want to introduce
undergraduates to the important subject of x-ray
crystallography, then this book is for you.

Protein Structure
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.

The Molecules of Life
Principles and Reactions of Protein Extraction,
Purification, and Characterization provides the
mechanisms and experimental procedures for classic
to cutting-edge techniques used in protein extraction,
purification, and characterization. The author presents
the principles and reactions behind each procedure
and uses tables to compare the different

Circular Dichroism and the
Conformational Analysis of Biomolecules
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Integrating coverage of polymers and biological
macromolecules into a single text, Physical Chemistry
of Macromolecules is carefully structured to provide a
clear and consistent resource for beginners and
professionals alike. The basic knowledge of both
biophysical and physical polymer chemistry is
covered, along with important terms, basic structural
properties and relationships. This book includes end
of chapter problems and references, and also:
Enables users to improve basic knowledge of
biophysical chemistry and physical polymer
chemistry. Explores fully the principles of
macromolecular chemistry, methods for determining
molecular weight and configuration of molecules, the
structure of macromolecules, and their separations.

Analytical Techniques in Biochemistry
and Molecular Biology
This unique and practical resource provides the most
complete and concise summary of underlying
principles and approaches to studying nucleic acid
structure, including discussion of x-ray
crystallography, NMR, molecular modelling, and
databases. Its focus is on a survey of structures
especially important for biomedical research and
pharmacological applications. To aid novices,
Principles of Nucleic Acid Structure includes an
introduction to technical lingo used to describe
nucleic acid structure and conformations (roll, slide,
twist, buckle, etc.). This completely updated edition
features expanded coverage of the latest advances
relevant to recognition of DNA and RNA by small
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molecules and proteins. In particular, the reader will
find extensive new discussions on: RNA folding,
ribosome structure and antibiotic interactions, DNA
quadruplexes, DNA and RNA protein complexes, and
short interfering RNA (siRNA). This handy guide ends
with a complete list of resources, including relevant
online databases and software. Completely updated
with expanded discussion of topics such as RNA
folding, ribosome structure and antibiotic interactions,
DNA quadruplexes, DNA and RNA protein complexes,
and short interfering RNA (siRNA) Includes a complete
list of resources, including relevant online databases
and software Defines technical lingo for novices

Crystals, X-rays and Proteins
Furthering efforts to simulate the potency and
specificity exhibited by peptides and proteins in
healthy cells, this remarkable reference supplies
pharmaceutical scientists with a wealth of techniques
for tapping the enormous therapeutic potential of
these molecules-providing a solid basis of knowledge
for new drug design. Provides a broad,
comprehensive overview of peptides and proteins as
mediators of cell movement, proliferation,
differentiation, and communication. Written by more
than 50 leading international authorities, Peptides and
Protein Drug Analysis discusses strategies for dealing
with the complexity of peptides and proteins in
conformational flexibility and amino acid sequence
variability analyzes drug formulations facilitated by
solid-phase peptide synthesis and recombinant DNA
technology examines chemical purity analysis by highPage 10/29
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pressure chromatographic, capillary electrophoretic,
gel electrophoretic, and isoelectric focusing methods
highlights drug design elements derived from protein
folding, bioinformatics, and computational chemistry
demonstrates uses of unnatural mutagenesis and
combinatorial chemistry explores mass spectrometry,
protein sequence, and carbohydrate analysis
illustrates bioassays and other new functional analysis
methods surveys spectroscopic techniques such as
ultraviolet, fluorescence, Fourier transform infrared,
and nuclear magnetic resonance (NMR) addresses
ways of distinguishing between levels of therapeutic
and endogenous agents in cells reviews structural
analysis tools such as ultracentrifugation and light, Xray, and neutron scattering and more! Featuring over
3400 bibliographic citations and more than 500
tables, equations, and illustrations, Peptide and
Protein Drug Analysis is a must-read resource for
pharmacists; pharmacologists; analytical, organic,
and pharmaceutical chemists; cell and molecular
biologists; biochemists; and upper-level
undergraduate and graduate students in these
disciplines.

Biomolecular Crystallography
Protein crystallography has become vital to further
understanding the structure and function of many
complex biological systems. In recent years, structure
determination has progressed tremendously however
the quality of crystals and data sets can prevent the
best results from being obtained. With contributions
from world leading researchers whose software are
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used worldwide, this book provides a coherent
approach on how to handle difficult crystallographic
data and how to assess its quality. The chapters will
cover all key aspects of protein crystallography, from
instrumentation and data processing through to
model building. This book also addresses challenges
that protein crystallographers will face such as
dealing with data from microcrystals and multi protein
complexes. This book is ideal for both academics and
researchers in industry looking for a comprehensive
guide to protein crystallography.

Practical Protein Crystallography
This volume provides methods for modern
macromolecular crystallography, including all steps
leading to crystal structure determination and
analysis. Written in the highly successful Methods in
Molecular Biology series format, chapters include
introductions to their respective topics, lists of the
necessary materials and reagents, step-by-step,
readily reproducible laboratory protocols, and tips on
troubleshooting and avoiding known pitfalls.
Authoritative and practical, Protein Crystallography
aims to ensure successful results in the further study
of this vital field.

X-Ray Diffraction Imaging of Biological
Cells
Database Annotation in Molecular
Biology
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''Excellent and very timely.It will undoubtedly become
a standard reference for the application of circular
dichroism (CD) to biomolecules.'' --- Quarterly Review
of Biology, March 1997 ''[T]estament to the book's
utility is the fact that during the course of my review I
had to 'rescue' it from the desks of graduate students
on an almost daily basis. In summary, this is a great
book.'' --- American Scientist ''Well documented
chapters provide a very good insight into the
problems surrounding the conformation of
biomacromoleculesAn indispensible source of
information.'' --- Nahrung, 42(2), 1998 Renowned
experts present the first state-of-the-art description of
circular dichroism spectroscopy (CD). Chapters
present in-depth discussions of the history of the field,
the theory of CD for application to globular proteins,
membrane proteins, peptides, nucleic acids and their
interactions, carbohydrates, and instrumentation.
Discussions also feature new techniques using
synchrotron radiation, vibrational Raman optical
activity, and vibrational CD. More than 250
illustrations supplement the text.

Principles of Nucleic Acid Structure
Update to: Crystals, X-rays, and proteins / Dennis
Sherwood. 1976.

Introduction to Protein Structure
Two factors dominate current molecular biology: the
amount of raw data is increasing very rapidly and
successful applications in biomedical research require
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carefully curated and annotated databases. The
quality of the experimental data -- especially nucleic
acid sequences -- is satisfactory; however,
annotations depend on features inferred from the
data rather than measured directly, for instance the
identification of genes in genome sequences. It is
essential that these inferences are as accurate as
possible and this requires human intervention. With
the recognition of the importance of accurate
database annotation and the requirement for
individuals with particular constellations of skills to
carry it out, annotators are emerging as specialists
within the profession of bioinformatics. This book
compiles information about annotation -- its current
status, what is required to improve it, what skills must
be brought to bear on database curation and hence
what is the proper training for annotators. The book
should be essential reading for all people working on
biological databases, both biologists and computer
scientists. It will also be of interest to all users of such
databases, including molecular biologists, geneticists,
protein chemists, clinicians and drug developers.

Mathematical Biology
Crystallography may be described as the science of
the structure of materi als, using this word in its
widest sense, and its ramifications are apparent over
a broad front of current scientific endeavor. It is not
surprising, therefore, to find that most universities
offer some aspects of crystallography in their
undergraduate courses in the physical sciences. It is
the principal aim of this book to present an
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introduction to structure determination by X-ray
crystal lography that is appropriate mainly to both
final-year undergraduate studies in crystallography,
chemistry, and chemical physics, and introductory
post graduate work in this area of crystallography. We
believe that the book will be of interest in other
disciplines, such as physics, metallurgy, biochemistry,
and geology, where crystallography has an important
part to play. In the space of one book, it is not
possible either to cover all aspects of crystallography
or to treat all the subject matter completely
rigorously. In particular, certain mathematical results
are assumed in order that their applications may be
discussed. At the end of each chapter, a short bibliog
raphy is given, which may be used to extend the
scope of the treatment given here. In addition,
reference is made in the text to specific sources of
information. We have chosen not to discuss
experimental methods extensively, as we consider
that this aspect of crystallography is best learned
through practical experience, but an attempt has
been made to simulate the interpretive side of
experimental crystallography in both examples and
exercises.

Protein Crystallography
The prediction of the conformation of proteins has
developed from an intellectual exercise into a serious
practical endeavor that has great promise to yield
new stable enzymes, products of pharmacological
significance, and catalysts of great potential. With the
application of predic tion gaining momentum in
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various fields, such as enzymology and immunology,
it was deemed time that a volume be published to
make available a thorough evaluation of present
methods, for researchers in this field to expound fully
the virtues of various algorithms, to open the field to
a wider audience, and to offer the scientific public an
opportunity to examine carefully its successes and
failures. In this manner the practitioners of the art
could better evaluate the tools and the output so that
their expectations and applications could be more
realistic. The editor has assembled chapters by many
of the main contributors to this area and
simultaneously placed their programs at three
national resources so that they are readily available
to those who wish to apply them to their personal
interests. These algorithms, written by their
originators, when utilized on pes or larger computers,
can instantaneously take a primary amino acid
sequence and produce a two-or three-dimensional
artistic image that gives satisfaction to one's esthetic
sensibilities and food for thought concerning the
structure and function of proteins. It is in this spirit
that this volume was envisaged.

Prediction of Protein Structure and the
Principles of Protein Conformation
New textbooks at alllevels of chemistry appear with
great regularity. Some fields like basic biochemistry,
organic reaction mechanisms, and chemical
thermodynamics are weil represented by many
excellent texts, and new or revised editions are
published sufficiently often to keep up with progress
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in research. However, some areas of chemistry,
especially many of those taught at the graduate level,
suffer from a reallack ofup-to-date textbooks. The
most serious needs occur in fields that are rapidly
changing. Textbooks in these subjects usually have to
be written by scientists actually involved in the
research which is advancing the field. lt is not often
easy to persuade such individuals to settime aside to
help spread the knowledge they have accumu lated.
Our goal, in this series, is to pinpoint areas of
chemistry where recent progress has outpaced what
is covered in any available textbooks, and then seek
out and persuade experts in these fields to produce
relatively concise but instructive introductions to their
fields. These should serve the needs of one semester
or one quarter graduate courses in chemistry and
biochemistry. In some cases the availability of texts in
active research areas should help stimulate the
creation of new courses. NewYork CHARLES R.
CANTOR Preface to the Second Edition The original
plan for the first edition of this book was to title it
Enzyme Purification: Princip/es and Practice.

Physical Principles and Techniques of
Protein Chemistry
Advances in biochemistry now allow us to control
living systems in ways that were undreamt of a
decade ago. This volume guides researchers and
students through the full spectrum of experimental
protocols used in biochemistry, plant biology and
biotechnology.
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Introduction to Protein Science
Synthesizing over thirty years of advances into a
comprehensive textbook, Biomolecular
Crystallography describes the fundamentals,
practices, and applications of protein crystallography.
Deftly illustrated in full-color by the author, the text
describes mathematical and physical concepts in
accessible and accurate language. It distills key co

Principles and Reactions of Protein
Extraction, Purification, and
Characterization
This textbook provides an integrated physical and
biochemical foundation for undergraduate students
majoring in biology or health sciences. It is
particularly suitable for students planning to enter the
pharmaceutical industry. This new generation of
molecular biologists and biochemists will harness the
tools and insights of physics and chemistry to exploit
the emergence of genomics and systems-level
information in biology, and will shape the future of
medicine.

X-Ray and Neutron Reflectivity:
Principles and Applications
X-ray crystallography is an established method for
studying the structure of proteins and other
macromolecules. As the importance of proteins grows,
researchers in many fields have found that a working
knowledge of X-ray diffraction is an indispensable
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tool. In this new edition of his essential work, the
internationally recognized researcher Dr. Jan Drenth
offers an up-to-date and technically rigorous
introduction to the subject, providing the theoretical
background necessary to understand how the
structure of proteins is determined at atomic
resolution. New material in the 3rd edition includes a
section on twinning, an additional chapter on crystal
growth and a discussion of single-wavelength
anomalous dispersion.

Physical Chemistry of Macromolecules
"With an understanding of three-dimensional
structure being so central to the understanding of
molecular function, Principles of X-ray Crystallography
is the perfect guide for anyone needing to gain a
working insight into X-ray crystallography." --Book
Jacket.

Crystallography Made Crystal Clear
Explores what use can be made of the solution of over
300 protein structures that have now been
determined in atomic detail and discusses the effect
of this in medicine. Perutz explains how X-ray
crystallographic studies have led to new insights into
disease and approaches to treatment.

Protein Actions: Principles and Modeling
The existence and functioning of intrinsically
disordered proteins (IDPs) challenge the classical
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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.

Proteins
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Written by one of the most significant contributors to
the progress of protein crystallography, this practical
guide contains case studies, a troubleshooting section
and pointers on data interpretation. It covers the
theory, practice and latest achievements in x-ray
crystallography, such that any researcher in structural
biology will benefit from this extremely clearly written
book. Part A covers the theoretical basis and such
experimental techniques as principles of x-ray
diffraction, solutions for the phase problem and timeresolved x-ray crystallography. Part B includes case
studies for different kinds of x-ray crystal structure
determination, such as the MIRAS and MAD
techniques, molecular replacement, and the
difference Fourier technique.

University Physics
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
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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.

Neutron Protein Crystallography
This text presents mathematical biology as a field
with a unity of its own, rather than only the intrusion
of one science into another. The book focuses on
problems of contemporary interest, such as cancer,
genetics, and the rapidly growing field of genomics.

Structure and Function of Intrinsically
Disordered Proteins
The reflection of and neutrons from surfaces has
existed as an x-rays exp- imental for almost it is in the
last technique fifty Nevertheless, only years. decade
that these methods have become as of enormously
popular probes This the surfaces and interfaces. to be
due to of several appears convergence of intense
different circumstances. These include the more navailability be measured orders tron and sources that
can over (so reflectivity x-ray many of and the much
weaker surface diffuse can now also be magnitude
scattering of thin films and studied in some the
detail); growing importance multil- basic the
realization of the ers in both and technology research;
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important which in the of surfaces and and role
roughness plays properties interfaces; the of
statistical models to characterize the of finally
development topology its and its characterization
from on roughness, dependence growth processes
The of and to surface scattering experiments. ability xrays neutro4s study four five orders of in scale of
surfaces over to magnitude length regardless their
and also their to ability probe environment,
temperature, pressure, etc. , makes these the choice
for buried interfaces often probes preferred obtaining
information about the microstructure of often in
statistical a global surfaces, the local This is manner
to complementary imaging microscopy techniques, of
such studies in the literature witnessed the veritable
by explosion published the last few Thus these
lectures will useful for over a resource years.

Protein Crystallography in Drug
Discovery
Introduction to Protein Science provides a broad
introduction to the contemporary study of proteins in
health and disease, suitable for students on
biological, biochemical, and biomedical degrees
internationally. The book relates the study of proteins
to the context of modern high-throughput data
streams of genomics and proteomics.

Protein Crystallography
The VitalBook e-book of Introduction to Protein
Structure, Second Edition is inly available in the US
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and Canada at the present time. To purchase or rent
please visit http://store.vitalsource.com/show/978081
5323051Introduction to Protein Structure provides an
account of the principles of protein structure, with
examples of key proteins in their bio

Principles of Protein X-Ray
Crystallography
Structural Biology Using Electrons and X-Rays
discusses the diffraction and image-based methods
used for the determination of complex biological
macromolecules. The book focuses on the Fourier
transform theory, which is a mathematical function
that is computed to transform signals between time
and frequency domain. Composed of five parts, the
book examines the development of nuclear magnetic
resonance (NMR), which allows the calculation of the
images of a certain protein. Parts 1 to 4 provide the
basic information and the applications of Fourier
transforms, as well as the different methods used for
image processing using X-ray crystallography and the
analysis of electron micrographs. Part 5 focuses
entirely on the mathematical aspect of Fourier
transforms. In addition, the book examines detailed
structural analyses of a specimen’s symmetry (i.e.,
crystals, helices, polyhedral viruses and asymmetrical
particles). This book is intended for the biologist or
biochemist who is interested in different methods and
techniques for calculating the images of proteins
using nuclear magnetic resonance (NMR). It is also
suitable for readers without a background in physical
chemistry or mathematics. Emphasis on common
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principles underlying all diffraction-based methods
Thorough grounding in theory requires understanding
of only simple algebra Visual representations and
explanations of challenging content Mathematical
detail offered in short-course form to parallel the text

Structure Determination by X-Ray
Crystallography
University Physics is designed for the two- or threesemester calculus-based physics course. The text has
been developed to meet the scope and sequence of
most university physics courses and provides a
foundation for a career in mathematics, science, or
engineering. The book provides an important
opportunity for students to learn the core concepts of
physics and understand how those concepts apply to
their lives and to the world around them. Due to the
comprehensive nature of the material, we are offering
the book in three volumes for flexibility and efficiency.
Coverage and Scope Our University Physics textbook
adheres to the scope and sequence of most two- and
three-semester physics courses nationwide. We have
worked to make physics interesting and accessible to
students while maintaining the mathematical rigor
inherent in the subject. With this objective in mind,
the content of this textbook has been developed and
arranged to provide a logical progression from
fundamental to more advanced concepts, building
upon what students have already learned and
emphasizing connections between topics and
between theory and applications. The goal of each
section is to enable students not just to recognize
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concepts, but to work with them in ways that will be
useful in later courses and future careers. The
organization and pedagogical features were
developed and vetted with feedback from science
educators dedicated to the project. VOLUME III Unit 1:
Optics Chapter 1: The Nature of Light Chapter 2:
Geometric Optics and Image Formation Chapter 3:
Interference Chapter 4: Diffraction Unit 2: Modern
Physics Chapter 5: Relativity Chapter 6: Photons and
Matter Waves Chapter 7: Quantum Mechanics
Chapter 8: Atomic Structure Chapter 9: Condensed
Matter Physics Chapter 10: Nuclear Physics Chapter
11: Particle Physics and Cosmology

Principles of X-ray Crystallography
The rational, structure-based approach has become
standard in present-day drug design. As a
consequence, the availability of high-resolution
structures of target proteins is more often than not
the basis for an entire drug development program.
Protein structures suited for rational drug design are
almost exclusively derived from crystallographic
studies, and drug developers are relying heavily on
the power of this method. Here, researchers from
leading pharmaceutical companies present valuable
first-hand information, much of it published for the
first time. They discuss strategies to derive highresolution structures for such important target protein
classes as kinases or proteases, as well as selected
examples of successful protein crystallographic
studies. A special section on recent methodological
developments, such as for high-throughput
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crystallography and microcrystallization, is also
included. A valuable companion for crystallographers
involved in protein structure determination as well as
drug developers pursuing the structure-based
approach for use in their daily work.

Protein Crystallography
In this book, the author describes the development of
the experimental diffraction setup and structural
analysis of non-crystalline particles from material
science and biology. Recent advances in X-ray free
electron laser (XFEL)-coherent X-ray diffraction
imaging (CXDI) experiments allow for the structural
analysis of non-crystalline particles to a resolution of
7 nm, and to a resolution of 20 nm for biological
materials. Now XFEL-CXDI marks the dawn of a new
era in structural analys of non-crystalline particles
with dimensions larger than 100 nm, which was quite
impossible in the 20th century. To conduct CXDI
experiments in both synchrotron and XFEL facilities,
the author has developed apparatuses, named
KOTOBUKI-1 and TAKASAGO-6 for cryogenic
diffraction experiments on frozen-hydrated noncrystalline particles at around 66 K. At the
synchrotron facility, cryogenic diffraction experiments
dramatically reduce radiation damage of specimen
particles and allow tomography CXDI experiments. In
addition, in XFEL experiments, non-crystalline
particles scattered on thin support membranes and
flash-cooled can be used to efficiently increase the
rate of XFEL pulses. The rate, which depends on the
number density of scattered particles and the size of
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X-ray beams, is currently 20-90%, probably the world
record in XFEL-CXDI experiments. The experiment
setups and results are introduced in this book. The
author has also developed software suitable for
efficiently processing of diffraction patterns and
retrieving electron density maps of specimen particles
based on the diffraction theory used in CXDI.
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