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Three-Dimensional Electron Microscopy of Macromolecular Assemblies

Cryoelectron microscopy of biological molecules is among the hottest growth areas in biophysics and
structural biology at present, and Frank is arguably the most distinguished practitioner of this art. CryoEM is
likely over the next few years to take over much of the structural approaches currently requiring X-ray
crystallography, because one can now get good and finely detailed images of single molecules down to as
little as 200,000 MW, covering a substantial share of the molecules of greatest biomedical research interest.
This book, the successor to an earlier work published in 1996 with Academic Press, is a natural companion
work to our forthcoming book on electron crystallography by Robert Glaeser, with contributions by six
others, including Frank. A growing number of workers will employ CryoEM for structural studies in their
own research, and a large proportion of biomedical researchers will have a growing interest in understanding
what the capabilities and limits of this approach are.

Three-dimensional Electron Microscopy of Macromolecular Assemblies

Three-Dimensional Electron Microscopy of Macromolecular Assemblies is the first systematic introduction
to single-particle methods of reconstruction. It covers correlation alignment, classification, 3D
reconstruction, restoration, and interpretation of the resulting 3D images in macromolecular assemblies. It
will be an indispensable resource for newcomers to the field and for all using or adopting these methods. Key
Features * Presents methods that offer an alternative to crystallographic techniques for molecules that cannot
be crystallized * Describes methods that have been instrumental in exploring the three-dimensional structure
of * the nuclear pore complex * the calcium release channel; * the ribosome * chaperonins
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Novel Developments in Cryo?EM of Biological Molecules

Cryo-EM, as it is currently practiced in many laboratories, is limited to the visualization of molecules that are
in thermal equilibrium at the time before freezing. A further limitation is that the existing software does not
fully exploit the information that is contained in the images of large ensembles of molecules in thermal
equilibrium. This book is a collection of recent articles by the author, reprinted with introductions, and they



mainly describe two novel methods in cryo-EM, one computational and the other experimental that requires
the use of a microfluidic device. Both methods have the capacity to shed light on the dynamic behavior of
biomolecules. Combined, they greatly expand the range of applications of cryo-EM. The book describes a
successful approach in which, based on cryo-EM data, all states visited by the molecule in thermal
equilibrium are mapped by manifold embedding—a method of geometric machine learning—and the energy
landscape of the molecule is derived. It also discusses methods and biological results of time-resolved cryo-
EM, following a reaction in a non-equilibrium system over a short period of time and resulting in the capture
of short-lived states that have been inaccessible by standard methods of cryo-EM.

Computational Methods for Three-Dimensional Microscopy Reconstruction

Approaches to the recovery of three-dimensional information on a biological object, which are often
formulated or implemented initially in an intuitive way, are concisely described here based on physical
models of the object and the image-formation process. Both three-dimensional electron microscopy and X-
ray tomography can be captured in the same mathematical framework, leading to closely-related
computational approaches, but the methodologies differ in detail and hence pose different challenges. The
editors of this volume, Gabor T. Herman and Joachim Frank, are experts in the respective methodologies and
present research at the forefront of biological imaging and structural biology. Computational Methods for
Three-Dimensional Microscopy Reconstruction will serve as a useful resource for scholars interested in the
development of computational methods for structural biology and cell biology, particularly in the area of 3D
imaging and modeling.

Bioimaging

The Development Of Microscopy Revolutionized The World Of Cell And Molecular Biology As We Once
Knew It And Will Continue To Play An Important Role In Future Discoveries. Bioimaging: Current
Concepts In Light And Electron Microscopy Is The Optimal Text For Any Undergraduate Or Graduate
Bioimaging Course, And Will Serve As An Important Reference Tool For The Research Scientist. This
Unique Text Covers, In Great Depth, Both Light And Electron Microscopy, As Well As Other Structure And
Imaging Techniques Like X-Ray Crystallography And Atomic Force Microscopy. Written In A User-
Friendly Style And Covering A Broad Range Of Topics, Bioimaging Describes The State-Of-The-Art
Technologies That Have Powered The Field To The Forefront Of Cellular And Molecular Biological
Research.

Structural Biology Using Electrons and X-rays

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 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
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Cellular Electron Microscopy

Recent advances in the imaging technique electron microscopy (EM) have improved the method, making it
more reliable and rewarding, particularly in its description of three-dimensional detail. Cellular Electron
Microscopy will help biologists from many disciplines understand modern EM and the value it might bring
to their own work. The book’s five sections deal with all major issues in EM of cells: specimen preparation,
imaging in 3-D, imaging and understanding frozen-hydrated samples, labeling macromolecules, and
analyzing EM data. Each chapter was written by scientists who are among the best in their field, and some
chapters provide multiple points of view on the issues they discuss. Each section of the book is preceded by
an introduction, which should help newcomers understand the subject. The book shows why many biologists
believe that modern EM will forge the link between light microscopy of live cells and atomic resolution
studies of isolated macromolecules, helping us toward the goal of an atomic resolution understanding of
living systems. Updates the numerous technological innovations that have improved the capabilities of
electron microscopy Provides timely coverage of the subject given the significant rise in the number of
biologists using light microscopy to answer their questions and the natural limitations of this kind of imaging
Chapters include a balance of \"how to\

Cryo-EM, Part C

This volume, along with Part A and Part B, is dedicated to a description of the instruments, samples,
protocols, and analyses that belong to cryo-EM. It emphasizes the relatedness of the ideas, instrumentation,
and methods underlying all cryo-EM approaches, which allow practitioners to easily move between them.
Within each section, the articles are ordered according to the most common symmetry of the sample to which
their methods are applied. * Includes time-tested core methods and new innovations applicable to any
researcher * Methods included are useful to both established researchers and newcomers to the field *
Relevant background and reference information given for procedures can be used as a guide

Recent Advances in Electron Cryomicroscopy

Structural genomics is the systematic determination of 3-D structures of proteins representative of the range
of protein structure and function found in nature. The goal is to build a body of structural information that
will predict the structure and potential function for almost any protein from knowledge of its coding
sequence. This is essential information for understanding the functioning of the human proteome, the
ensemble of tens of thousands of proteins specified by the human genome. While most structural biologists
pursue structures of individual proteins or protein groups, specialists in structural genomics pursue structures
of proteins on a genome wide scale. This implies large-scale cloning, expression and purification. One main
advantage of this approach is economy of scale. Examines the three dimensional structure of all proteins of a
given organism, by experimental methods such as X-ray crystallography and NMR spectroscopy Looks at
structural genomics as a foundation of drug discovery as discovering new medicines is becoming more
challenging and the pharmaceutical industry is looking to new technologies to help in this mission

4D Visualization of Matter

Ever since the beginning of mankind's efforts to pursue scientific inquiry into the laws of nature,
visualization of the very distant and the very small has been paramount. The examples are numerous. A
century ago, the atom appeared mysterious, a “raisin or plum pie of no structure,” until it was visualized on
the appropriate length and time scales. Similarly, with telescopic observations, a central dogma of the cosmos
was changed and complexity yielded to simplicity of the heliocentric structure and motion in our solar
system. For matter, in over a century of developments, major advances have been made to explore the inner
microscopic structures and dynamics. These advances have benefited many fields of endeavor, but
visualization was incomplete; it was limited either to the 3D spatial structure or to the 1D temporal evolution.
However, in systems with myriads of atoms, 4D spatiotemporal visualization is essential for dissecting their
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complexity. The biological world is rich with examples, and many molecular diseases cannot be fully
understood without such direct visualization, as, for example, in the case of Alzheimer's and Parkinson's. The
same is true for phenomena in materials science, chemistry, and nanoscience. This anthology is an account of
the collected works that have emerged over the past decade from Caltech. Through recent publications, the
volume provides overviews of the principles, the electron-based techniques, and the applications made.
Thanks to advances in imaging principles and technology, it is now possible with 4D electron microscopy to
reach ten orders of magnitude improvement in time resolution while simultaneously conserving the atomic
spatial resolution in visualization. This is certainly a long way from Robert Hooke's microscopy, which was
recorded in his 1665 masterpiece Micrographia.

Bioanalytics

Analytical methods are the essential enabling tools of the modern biosciences. This book presents a
comprehensive introduction into these analytical methods, including their physical and chemical
backgrounds, as well as a discussion of the strengths and weakness of each method. It covers all major
techniques for the determination and experimental analysis of biological macromolecules, including proteins,
carbohydrates, lipids and nucleic acids. The presentation includes frequent cross-references in order to
highlight the many connections between different techniques. The book provides a bird's eye view of the
entire subject and enables the reader to select the most appropriate method for any given bioanalytical
challenge. This makes the book a handy resource for students and researchers in setting up and evaluating
experimental research. The depth of the analysis and the comprehensive nature of the coverage mean that
there is also a great deal of new material, even for experienced experimentalists. The following techniques
are covered in detail: - Purification and determination of proteins - Measuring enzymatic activity -
Microcalorimetry - Immunoassays, affinity chromatography and other immunological methods - Cross-
linking, cleavage, and chemical modification of proteins - Light microscopy, electron microscopy and atomic
force microscopy - Chromatographic and electrophoretic techniques - Protein sequence and composition
analysis - Mass spectrometry methods - Measuring protein-protein interactions - Biosensors - NMR and EPR
of biomolecules - Electron microscopy and X-ray structure analysis - Carbohydrate and lipid analysis -
Analysis of posttranslational modifications - Isolation and determination of nucleic acids - DNA
hybridization techniques - Polymerase chain reaction techniques - Protein sequence and composition analysis
- DNA sequence and epigenetic modification analysis - Analysis of protein-nucleic acid interactions -
Analysis of sequence data - Proteomics, metabolomics, peptidomics and toponomics - Chemical biology

Single Cell Analysis

The first-ever comprehensive overview of the methods used in this key technology in modern biology
provides the latest working knowledge needed by every scientist entering this growing field. It covers all the
current technology and application areas, from microscopy and spectroscopy to proteomics and
microfluidics.

Imaging Life

Imaging Life is a current and timely account of how scientists look at the structures that make up the
complexity and organization of living organisms. These structures range from individual atoms, molecules
and macromolecules to subcellular and cellular volumes, tissues and microbial communities. This \"systems
biology\" understanding of life requires a combination of imaging techniques and, with it, an in-depth
understanding of their respective strengths and limitations, as well as how they complement other techniques.
Howard, Brown, and Auer show us that the integration of these imaging techniques will allow us to
overcome the reductionist approach to biology that dominated the twentieth century, which was aimed at
examining the physical and chemical properties of life's constituents, one macromolecule at a time. -- from
back cover.
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Optics in Our Time

Light and light based technologies have played an important role in transforming our lives via scientific
contributions spanned over thousands of years. In this book we present a vast collection of articles on various
aspects of light and its applications in the contemporary world at a popular or semi-popular level. These
articles are written by the world authorities in their respective fields. This is therefore a rare volume where
the world experts have come together to present the developments in this most important field of science in
an almost pedagogical manner. This volume covers five aspects related to light. The first presents two
articles, one on the history of the nature of light, and the other on the scientific achievements of Ibn-Haitham
(Alhazen), who is broadly considered the father of modern optics. These are then followed by an article on
ultrafast phenomena and the invisible world. The third part includes papers on specific sources of light, the
discoveries of which have revolutionized optical technologies in our lifetime. They discuss the nature and the
characteristics of lasers, Solid-state lighting based on the Light Emitting Diode (LED) technology, and
finally modern electron optics and its relationship to the Muslim golden age in science. The book’s fourth
part discusses various applications of optics and light in today's world, including biophotonics, art, optical
communication, nanotechnology, the eye as an optical instrument, remote sensing, and optics in medicine. In
turn, the last part focuses on quantum optics, a modern field that grew out of the interaction of light and
matter. Topics addressed include atom optics, slow, stored and stationary light, optical tests of the foundation
of physics, quantum mechanical properties of light fields carrying orbital angular momentum, quantum
communication, and Wave-Particle dualism in action.

Cryo-EM Part B: 3-D Reconstruction

This volume is dedicated to a description of the instruments, samples, protocols, and analyses that belong to
cryo-EM. It emphasizes the relatedness of the ideas, instrumentation, and methods underlying all cryo-EM
approaches, which allow practitioners to easily move between them. Within each section, the articles are
ordered according to the most common symmetry of the sample to which their methods are applied. *
Includes time-tested core methods and new innovations applicable to any researcher * Methods included are
useful to both established researchers and newcomers to the field * Relevant background and reference
information given for procedures can be used as a guide

Molecular Machines in Biology

The concept of molecular machines in biology has transformed the medical field in a profound way. Many
essential processes that occur in the cell, including transcription, translation, protein folding and protein
degradation, are all carried out by molecular machines. This volume focuses on important molecular
machines whose architecture is known and whose functional principles have been established by tools of
biophysical imaging (X-ray crystallography and cryo-electron microscopy) and fluorescence probing (single-
molecule FRET). This edited volume includes contributions from prominent scientists and researchers who
understand and have explored the structure and functions of these machines. This book is essential for
students and professionals in the medical field who want to learn more about molecular machines.

Cheminformatics and Bioinformatics at the Interface with Systems Biology

Cell biology spans among the widest diversity of methods in the biological sciences. From physical
chemistry to microscopy, cells have given up with secrets only when the questions are asked in the right way!
This new volume of Methods in Cell Biology covers laboratory methods in cell biology, and includes
methods that are among the most important and elucidating in the discipline, such as transfection, cell
enrichment and magnetic batch separation. Covers the most important laboratory methods in cell biology
Chapters written by experts in their fields
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Laboratory Methods in Cell Biology

The book \"The Transmission Electron Microscope\" contains a collection of research articles submitted by
engineers and scientists to present an overview of different aspects of TEM from the basic mechanisms and
diagnosis to the latest advancements in the field. The book presents descriptions of electron microscopy,
models for improved sample sizing and handling, new methods of image projection, and experimental
methodologies for nanomaterials studies. The selection of chapters focuses on transmission electron
microscopy used in material characterization, with special emphasis on both the theoretical and experimental
aspect of modern electron microscopy techniques. I believe that a broad range of readers, such as students,
scientists and engineers will benefit from this book.

The Transmission Electron Microscope

Since the first volume on Biophysical Techniques in Photosynthesis Research, published in 1996, new
experimental techniques and methods have been devised at a rapid pace. The present book is a sequel which
complements the publication of the first volume by providing a comprehensive overview of the most
important new techniques developed over the past ten years, especially those that are relevant for research on
the mechanism and fundamental aspects of photosynthesis.

Biophysical Techniques in Photosynthesis

The Handbook of Mathematical Methods in Imaging provides a comprehensive treatment of the
mathematical techniques used in imaging science. The material is grouped into two central themes, namely,
Inverse Problems (Algorithmic Reconstruction) and Signal and Image Processing. Each section within the
themes covers applications (modeling), mathematics, numerical methods (using a case example) and open
questions. Written by experts in the area, the presentation is mathematically rigorous. The entries are cross-
referenced for easy navigation through connected topics. Available in both print and electronic forms, the
handbook is enhanced by more than 150 illustrations and an extended bibliography. It will benefit students,
scientists and researchers in applied mathematics. Engineers and computer scientists working in imaging will
also find this handbook useful.

Handbook of Mathematical Methods in Imaging

This definitive work provides a comprehensive treatment of the mathematical background and working
methods of three-dimensional reconstruction from tilt series. Special emphasis is placed on the problems
presented by limitations of data collection in the transmission electron microscope. The book, extensively
revised and updated, takes the reader from biological specimen preparation to three-dimensional images of
the cell and its components.

Electron Tomography

Structural phase transitions, mechanical deformations, and the embryonic stages of melting and
crystallization are examples of phenomena that can now be imaged in unprecedented structural detail with
high spatial resolution, and ten orders of magnitude as fast as hitherto. No monograph in existence attempts
to cover the revolutionary dimensions that EM in its various modes of operation nowadays makes possible.
The authors of this book chart these developments, and also compare the merits of coherent electron waves
with those of synchrotron radiation. They judge it prudent to recall some important basic procedural and
theoretical aspects of imaging and diffraction so that the reader may better comprehend the significance of
the new vistas and applications now afoot. This book is not a vade mecum - numerous other texts are
available for the practitioner for that purpose.
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4D Electron Microscopy

Advances in Imaging and Electron Physics merges two long-running serials--Advances in Electronics and
Electron Physics and Advances in Optical and Electron Microscopy. This series features extended articles on
the physics of electron devices (especially semiconductor devices), particle optics at high and low energies,
microlithography, image science and digital image processing, electromagnetic wave propagation, electron
microscopy, and the computing methods used in all these domains. * Contributions from leading
international scholars and industry experts * Discusses hot topic areas and presents current and future
research trends * Invaluable reference and guide for physicists, engineers and mathematicians

Advances in Imaging and Electron Physics

Structural Bioinformatics was the first major effort to show the application of the principles and basic
knowledge of the larger field of bioinformatics to questions focusing on macromolecular structure, such as
the prediction of protein structure and how proteins carry out cellular functions, and how the application of
bioinformatics to these life science issues can improve healthcare by accelerating drug discovery and
development. Designed primarily as a reference, the first edition nevertheless saw widespread use as a
textbook in graduate and undergraduate university courses dealing with the theories and associated
algorithms, resources, and tools used in the analysis, prediction, and theoretical underpinnings of DNA,
RNA, and proteins. This new edition contains not only thorough updates of the advances in structural
bioinformatics since publication of the first edition, but also features eleven new chapters dealing with
frontier areas of high scientific impact, including: sampling and search techniques; use of mass spectrometry;
genome functional annotation; and much more. Offering detailed coverage for practitioners while remaining
accessible to the novice, Structural Bioinformatics, Second Edition is a valuable resource and an excellent
textbook for a range of readers in the bioinformatics and advanced biology fields. Praise for the previous
edition: \"This book is a gold mine of fundamental and practical information in an area not previously well
represented in book form.\" —Biochemistry and Molecular Education \"... destined to become a classic
reference work for workers at all levels in structural bioinformatics...recommended with great enthusiasm for
educators, researchers, and graduate students.\" —BAMBED \"...a useful and timely summary of a rapidly
expanding field.\" —Nature Structural Biology \"...a terrific job in this timely creation of a compilation of
articles that appropriately addresses this issue.\" —Briefings in Bioinformatics

Structural Bioinformatics

This volume constitutes the refereed proceedings of the 16th International Workshop on Combinatorial
Image Analysis, IWCIA 2014, held in Brno, Czech Republic, in May 2014. The 20 revised full papers and 3
invited papers presented were carefully reviewed and selected from numerous submissions. The topics
covered include discrete geometry and topology in imaging science, new results in image representation,
segmentation, grouping, and reconstruction, medical image processing.

Combinatorial Image Analysis

This first major reference work dedicated to the mannifold industrial and medical applications of
bacteriophages provides both theoretical and practical insights into the emerging field of bacteriophage
biotechnology. The book introduces to bacteriophage biology, ecology and history and reviews the latest
technologies and tools in bacteriophage detection, strain optimization and nanotechnology. Usage of
bacteriophages in food safety, agriculture, and different therapeutic areas is discussed in detail. This book
serves as essential guide for researchers in applied microbiology, biotechnology and medicine coming from
both academia and industry.

Bacteriophages
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This book highlights important techniques for cellular imaging and covers the basics and applications of
electron tomography and related techniques. In addition, it considers practical aspects and broadens the
technological focus by incorporating techniques that are only now becoming accessible (e.g. block face
imaging). The first part of the book describes the electron microscopy 3D technique available to scientists
around the world, allowing them to characterize organelles, cells and tissues. The major emphasis is on new
technologies like scanning transmission electron microscopy (STEM) tomography, though the book also
reviews some of the more proven technologies like electron tomography. In turn, the second part is dedicated
to the reconstruction of data sets, signal improvement and interpretation

Cellular Imaging

Computational biology, mathematical biology, biology and biomedicine are currently undergoing spectacular
progresses due to a synergy between technological advances and inputs from physics, chemistry,
mathematics, statistics and computer science. The goal of this book is to evidence this synergy by describing
selected developments in the following fields: bioinformatics, biomedicine and neuroscience. This work is
unique in two respects - first, by the variety and scales of systems studied and second, by its presentation:
Each chapter provides the biological or medical context, follows up with mathematical or algorithmic
developments triggered by a specific problem and concludes with one or two success stories, namely new
insights gained thanks to these methodological developments. It also highlights some unsolved and
outstanding theoretical questions, with a potentially high impact on these disciplines. Two communities will
be particularly interested in this book. The first one is the vast community of applied mathematicians and
computer scientists, whose interests should be captured by the added value generated by the application of
advanced concepts and algorithms to challenging biological or medical problems. The second is the equally
vast community of biologists. Whether scientists or engineers, they will find in this book a clear and self-
contained account of concepts and techniques from mathematics and computer science, together with success
stories on their favorite systems. The variety of systems described represents a panoply of complementary
conceptual tools. On a practical level, the resources listed at the end of each chapter (databases, software)
offer invaluable support for getting started on a specific topic in the fields of biomedicine, bioinformatics and
neuroscience.

Modeling in Computational Biology and Biomedicine

Experts describe state-of-the-art micro-nano techniques for cell mechanobiology and introduce the most
recent advances in the field.

Integrative Mechanobiology

This second edition details new and updated protocols that cover techniques used to study secretion systems.
Chapters focus on identifying and localizing the different subunits, defining interactions within subunits,
monitoring conformational changes, purifying and imaging of large complexes, defining the assembly
pathway by fluorescence microscopy and the role of energy during assembly and/or secretion, identifying
secreted effectors as well as using reporters to follow effector transport. 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 key tips on
troubleshooting and avoiding known pitfalls. Authoritative and cutting-edge, Bacterial Secretion Systems:
Methods and Protocols- Second Edition aims to be a useful and practical guide to new researchers and
experts looking to expand their knowledge.

Bacterial Secretion Systems

Biophysics is a rapidly-evolving interdisciplinary science that applies theories and methods of the physical
sciences to questions of biology. Biophysics encompasses many disciplines, including physics, chemistry,
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mathematics, biology, biochemistry, medicine, pharmacology, physiology, and neuroscience, and it is
essential that scientists working in these varied fields are able to understand each other's research.
Comprehensive Biophysics, Nine Volume Set will help bridge that communication gap. Written by a team of
researchers at the forefront of their respective fields, under the guidance of Chief Editor Edward Egelman,
Comprehensive Biophysics, Nine Volume Set provides definitive introductions to a broad array of topics,
uniting different areas of biophysics research - from the physical techniques for studying macromolecular
structure to protein folding, muscle and molecular motors, cell biophysics, bioenergetics and more. The result
is this comprehensive scientific resource - a valuable tool both for helping researchers come to grips quickly
with material from related biophysics fields outside their areas of expertise, and for reinforcing their existing
knowledge. Biophysical research today encompasses many areas of biology. These studies do not necessarily
share a unique identifying factor. This work unites the different areas of research and allows users, regardless
of their background, to navigate through the most essential concepts with ease, saving them time and vastly
improving their understanding The field of biophysics counts several journals that are directly and indirectly
concerned with the field. There is no reference work that encompasses the entire field and unites the different
areas of research through deep foundational reviews. Comprehensive Biophysics fills this vacuum, being a
definitive work on biophysics. It will help users apply context to the diverse journal literature offering, and
aid them in identifying areas for further research Chief Editor Edward Egelman (E-I-C, Biophysical Journal)
has assembled an impressive, world-class team of Volume Editors and Contributing Authors. Each chapter
has been painstakingly reviewed and checked for consistent high quality. The result is an authoritative
overview which ties the literature together and provides the user with a reliable background information and
citation resource

Comprehensive Biophysics

The second edition of \"Analytical Methods in Supramolecular Chemistry\" comes in two volumes and
covers a broad range of modern methods and techniques now used for investigating supramolecular systems,
e. g. NMR spectroscopy, mass spectrometry, extraction methods, crystallography, single molecule
spectroscopy, electrochemisty, and many more. In this second edition, tutorial inserts have been introduced,
making the book also suitable as supplementary reading for courses on supramolecular chemistry. All
chapters have been revised and updated and four new chapters have been added. A must-have handbook for
Organic and Analytical Chemists, Spectroscopists, Materials Scientists, and Ph.D. Students in Chemistry.
From reviews of the first edition: \"This timely book should have its place in laboratories dealing with
supramolecular objects. It will be a source of reference for graduate students and more experienced
researchers and could induce new ideas on the use of techniques other than those usually used in the
laboratory.\" Journal of the American Chemical Society (2008) VOL. 130, NO. 1 doi: 10.1021/ja0769649
\"The book as a whole or single chapters will stimulate the reader to widen his horizon in chemistry and will
help him to have new ideas in his research.\" Anal Bioanal Chem (2007) 389:2039-2040 DOI:
10.1007/s00216-007-1677-1

Analytical Methods in Supramolecular Chemistry

The book provides a unified presentation of new methods, algorithms, and select applications that are the
foundations of multidimensional image construction and reconstruction. The self-contained survey chapters,
written by leading mathematicians, engineers, and computer scientists, present cutting-edge research and
results in the field. Three main areas are covered: theoretical results, algorithms, and practical applications.
Following an historical and introductory overview of the field, the book explores the various mathematical
and computational problems of discrete tomography with an emphasis on new applications.

Advances in Discrete Tomography and Its Applications

The go?to resource for microscopists on biological applications of field emission gun scanning electron
microscopy (FEGSEM) The evolution of scanning electron microscopy technologies and capability over the
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past few years has revolutionized the biological imaging capabilities of the microscope—giving it the
capability to examine surface structures of cellular membranes to reveal the organization of individual
proteins across a membrane bilayer and the arrangement of cell cytoskeleton at a nm scale. Most notable are
their improvements for field emission scanning electron microscopy (FEGSEM), which when combined with
cryo-preparation techniques, has provided insight into a wide range of biological questions including the
functionality of bacteria and viruses. This full-colour, must-have book for microscopists traces the
development of the biological field emission scanning electron microscopy (FEGSEM) and highlights its
current value in biological research as well as its future worth. Biological Field Emission Scanning Electron
Microscopy highlights the present capability of the technique and informs the wider biological science
community of its application in basic biological research. Starting with the theory and history of FEGSEM,
the book offers chapters covering: operation (strengths and weakness, sample selection, handling, limitations,
and preparation); Commercial developments and principals from the major FEGSEM manufacturers (Thermo
Scientific, JEOL, HITACHI, ZEISS, Tescan); technical developments essential to bioFEGSEM; cryobio
FEGSEM; cryo-FIB; FEGSEM digital-tomography; array tomography; public health research; mammalian
cells and tissues; digital challenges (image collection, storage, and automated data analysis); and more.
Examines the creation of the biological field emission gun scanning electron microscopy (FEGSEM) and
discusses its benefits to the biological research community and future value Provides insight into the design
and development philosophy behind current instrument manufacturers Covers sample handling, applications,
and key supporting techniques Focuses on the biological applications of field emission gun scanning electron
microscopy (FEGSEM), covering both plant and animal research Presented in full colour An important part
of the Wiley-Royal Microscopical Series, Biological Field Emission Scanning Electron Microscopy is an
ideal general resource for experienced academic and industrial users of electron microscopy—specifically,
those with a need to understand the application, limitations, and strengths of FEGSEM.

Biological Field Emission Scanning Electron Microscopy, 2 Volume Set

This second of two volumes on Plant Genome Diversity provides, in 20 chapters, insights into the structural
evolution of plant genomes with all its variations. Starting with an outline of plant phylogeny and its
reconstruction, the second part of the volume describes the architecture and dynamics of the plant cell
nucleus, the third examines the evolution and diversity of the karyotype in various lineages, including
angiosperms, gymnosperms and monilophytes. The fourth part presents the mechanisms of polyploidization
and its biological consequences and significance for land plant evolution. The fifth part deals with genome
size evolution and its biological significance. Together with Volume I, this comprehensive book on the plant
genome is intended for students and professionals in all fields of plant science, offering as it does a
convenient entry into a burgeoning literature in a fast-moving field.

Plant Genome Diversity Volume 2

The book reproduces 55 of more than 300 articles written by the author, representing milestones in methods
development of single-particle cryo-EM as well as important results obtained by this technique in the study
of biological macromolecules and their interactions. Importantly, neither symmetries nor ordered
arrangements (as in two-dimensional crystals, helical assemblies, icosahedral viruses) are required. Although
the biological applications are mainly in the area of ribosome structure and function, the elucidation of
membrane channel structures and their activation and gating mechanisms are represented, as well. The book
is introduced by a commentary that explains the original development of concepts, describes the
contributions of the author's colleagues and students, and shows how challenges were overcome as the
technique matured. Along the way, the ribosome served as an example for a macromolecule with intricate
structure and conformational dynamics that pose challenges for three-dimensional visualization. Toward the
end of the book -- bringing us to the present time -- molecular structures with near-atomic resolution are
presented, and a novel type of computational analysis, manifold embedding, is introduced. Single-particle
cryo-EM is currently revolutionizing structural biology, presenting a powerful alternative to X-ray
crystallography as a means to solve the structure of biological macromolecules. The book presents in one
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place a number of articles containing key advances in mathematical and computational methods leading up to
the present time. Secondly, the development of the technique over the years is reflected by ever-expanding
discoveries in the field of ribosome structure and function. Thirdly, as all histories of ideas, the history of
concepts pertaining to this new method of visualization is fascinating all in itself.

Single-particle Cryo-electron Microscopy

This book follows on from Volume 83 in the SCBI series (“Macromolecular Protein Complexes”), and
addresses several important topics (such as the Proteasome, Anaphase Promoting Complex, Ribosome and
Apoptosome) that were not previously included, together with a number of additional exciting topics in this
rapidly expanding field of study. Although the first SCBI Protein Complex book focused on soluble protein
complexes, the second (Vol. 87)addressed Membrane Complexes, and the third (Vol. 88) put the spotlight on
Viral Protein and Nucleoprotein Complexes, a number of membrane, virus and even fibrillar protein
complexes have been be considered for inclusion in the present book. A further book is also under
preparation that follows the same pattern, in an attempt to provide a thorough coverage of the subject.
Chapter 9 is available open access under a Creative Commons Attribution 4.0 International License via
link.springer.com.

Experiments and Simulations: A Pas de Deux to Unravel Biological Function
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