
computational protein physics, protein biophysics, molecular dynamics simulation, protein folding dynamics, biomolecular 
modeling

Computational Protein Physics
#computational protein physics #protein biophysics #molecular dynamics simulation #protein folding dynamics 
#biomolecular modeling 

Explore the fascinating world of computational protein physics, where advanced algorithms and 
molecular dynamics simulation are used to unravel the intricate structures and protein folding dynamics 
of biological macromolecules. This field leverages principles of protein biophysics and biomolecular 
modeling to understand function, interactions, and disease mechanisms at an atomic level.
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Computational Approaches to Protein Dynamics

The Latest Developments on the Role of Dynamics in Protein FunctionsComputational Approaches to 
Protein Dynamics: From Quantum to Coarse-Grained Methods presents modern biomolecular com-
putational techniques that address protein flexibility/dynamics at all levels of theory. An international 
contingent of leading researchers in chemistry, physics, an

Computational Methods for Protein Structure Prediction and Modeling

Volume One of this two-volume sequence focuses on the basic characterization of known protein 
structures, and structure prediction from protein sequence information. Eleven chapters survey of the 
field, covering key topics in modeling, force fields, classification, computational methods, and structure 
prediction. Each chapter is a self contained review covering definition of the problem and historical 
perspective; mathematical formulation; computational methods and algorithms; performance results; 
existing software; strengths, pitfalls, challenges, and future research.

Computational Methods for Protein Folding, Volume 120

Since the first attempts to model proteins on a computer began almost thirty years ago, our under-
standing of protein structure and dynamics has dramatically increased. Spectroscopic measurement 
techniques continue to improve in resolution and sensitivity, allowing a wealth of information to be 
obtained with regard to the kinetics of protein folding and unfolding, and complementing the detailed 
structural picture of the folded state. Concurrently, algorithms, software, and computational hardware 
have progressed to the point where both structural and kinetic problems may be studied with a fair 
degree of realism. Despite these advances, many major challenges remain in understanding protein 
folding at both the conceptual and practical levels. Computational Methods for Protein Folding seeks to 
illuminate recent advances in computational modeling of protein folding in a way that will be useful to 
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physicists, chemists, and chemical physicists. Covering a broad spectrum of computational methods 
and practices culled from a variety of research fields, the editors present a full range of models 
that, together, provide a thorough and current description of all aspects of protein folding. A valuable 
resource for both students and professionals in the field, the book will be of value both as a cutting-edge 
overview of existing information and as a catalyst for inspiring new studies. Computational Methods 
for Protein Folding is the 120th volume in the acclaimed series Advances in Chemical Physics, a 
compilation of scholarly works dedicated to the dissemination of contemporary advances in chemical 
physics, edited by Nobel Prize-winner Ilya Prigogine.

Computational Methods for Protein Structure Prediction and Modeling

Volume Two of this two-volume sequence presents a comprehensive overview of protein structure 
prediction methods and includes protein threading, De novo methods, applications to membrane 
proteins and protein complexes, structure-based drug design, as well as structure prediction as a 
systems problem. A series of appendices review the biological and chemical basics related to protein 
structure, computer science for structural informatics, and prerequisite mathematics and statistics.

Computational Methods for Protein Structure Prediction and Modeling

Volume Two of this two-volume sequence presents a comprehensive overview of protein structure 
prediction methods and includes protein threading, De novo methods, applications to membrane 
proteins and protein complexes, structure-based drug design, as well as structure prediction as a 
systems problem. A series of appendices review the biological and chemical basics related to protein 
structure, computer science for structural informatics, and prerequisite mathematics and statistics.

Protein Physics

Protein Physics is a lively presentation of the most general problems of protein structure, folding and 
function from the physics and chemistry perspective, based on lectures given by the authors. It deals 
with fibrous, membrane and, most of all, with the best studied water-soluble globular proteins, in both 
their native and denatured states. The major aspects of protein physics are covered systematically, 
physico-chemical properties of polypeptide chains; their secondary structures; tertiary structures of 
proteins and their classification; conformational transitions in protein molecules and their folding; 
intermediates of protein folding; folding nuclei; physical backgrounds of coding the protein structures by 
their amino acid sequences and protein functions in relation to the protein structure. The book will be 
of interest to undergraduate and graduate level students and researchers of biophysics, biochemistry, 
biology and material science. Designed for a wide audience of undergraduate and graduate students, 
as well as being a reference for researchers in academia and industry Covers the most general 
problems of protein structure, folding, and function and introduces the key concepts and theories 
Deals with fibrous, membrane and especially water-soluble globular proteins, in both their native and 
denatured states Summarizes and presents in a systematic form the results of several decades of world 
wide fundamental research on protein physics, structure and folding Examines experimental data on 
protein structure in the post-genome era

Computational Biochemistry and Biophysics

Covering theoretical methods and computational techniques in biomolecular research, this book 
focuses on approaches for the treatment of macromolecules, including proteins, nucleic acids, and 
bilayer membranes. It uses concepts in free energy calculations, conformational analysis, reaction 
rates, and transition pathways to calculate and interpret biomolecular properties gleaned from com-
puter-generated membrane simulations. It also demonstrates comparative protein structure modeling, 
outlines computer-aided drug design, discusses Bayesian statistics in molecular and structural biology, 
and examines the RISM-SCF/MCSCF approach to chemical processes in solution.

Computational Protein Design

The aim this volume is to present the methods, challenges, software, and applications of this wide-
spread and yet still evolving and maturing field. Computational Protein Design, the first book with this 
title, guides readers through computational protein design approaches, software and tailored solutions 
to specific case-study targets. Written in the highly successful Methods in Molecular Biology series 
format, chapters include introductions to their respective topics, step-by-step, readily reproducible labo-



ratory protocols, and tips on troubleshooting and avoiding known pitfalls. Authoritative and cutting-edge, 
Computational Protein Design aims to ensure successful results in the further study of this vital field.

Protein Physics

"Covers the most general problems of protein structure, folding and function and introduces the 
concepts and theories. It deals with fibrous, membrane and especially water-soluble globular proteins, 
in both their native and denatured states. The book summarizes and presents in a systematic way 
the results of several decades of worldwide fundamental research on protein physics, structure and 
folding"--Back cover.

Computational Methods to Study the Structure and Dynamics of Biomolecules and Biomolecular 
Processes

This book provides a comprehensive overview of modern computer-based techniques for analyzing 
the structure, properties and dynamics of biomolecules and biomolecular processes. It is organized in 
four main parts; the first one deals with methodology of molecular simulations; the second one with 
applications of molecular simulations; the third one introduces bioinformatics methods and the use 
of experimental information in molecular simulations; the last part reports on selected applications 
of molecular quantum mechanics. This second edition has been thoroughly revised and updated to 
include the latest progresses made in the respective field of research.

Computational Modeling of Biological Systems

Computational modeling is emerging as a powerful new approach to study and manipulate biological 
systems. Multiple methods have been developed to model, visualize, and rationally alter systems at 
various length scales, starting from molecular modeling and design at atomic resolution to cellular 
pathways modeling and analysis. Higher time and length scale processes, such as molecular evolution, 
have also greatly benefited from new breeds of computational approaches. This book provides an 
overview of the established computational methods used for modeling biologically and medically 
relevant systems.

Rugged Free Energy Landscapes

This collection of lectures and tutorial reviews focuses on the common computational approaches in 
use to unravel the static and dynamical behaviour of complex physical systems at the interface of 
physics, chemistry and biology. Prominent consideration is given to rugged free-energy landscapes. 
The authors aim to provide a common basis and technical language for the (computational) technology 
transfer between the fields and systems considered.

Computational Approaches for Understanding Dynamical Systems: Protein Folding and Assembly

Computational Approaches for Understanding Dynamical Systems: Protein Folding and Assembly, 
Volume 170 in the Progress in Molecular Biology and Translational Science series, provides the most 
topical, informative and exciting monographs available on a wide variety of research topics. The series 
includes in-depth knowledge on the molecular biological aspects of organismal physiology, with this 
release including chapters on Pairwise-Additive and Polarizable Atomistic Force Fields for Molecular 
Dynamics Simulations of Proteins, Scale-consistent approach to the derivation of coarse-grained force 
fields for simulating structure, dynamics, and thermodynamics of biopolymers, Enhanced sampling 
and free energy methods, and much more. Includes comprehensive coverage on molecular biology 
Presents ample use of tables, diagrams, schemata and color figures to enhance the reader's ability to 
rapidly grasp the information provided Contains contributions from renowned experts in the field

Introduction to Proteins

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, in-depth 
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.

Protein Geometry, Classification, Topology and Symmetry

Using a geometric perspective, Protein Geometry, Classification, Topology, and Symmetry reviews 
and analyzes the structural principals of proteins with the goal of revealing the underlying regularities 
in their construction. It also reviews computer methods for structure analysis and the automatic 
comparison and classification of these structures with an analysis of the statistical significance of 
comparing different shapes. Following an analysis of the current state of protein classification, the 
authors explore more abstract geometric and topological representations, including the occurrence of 
knotted topologies. The book concludes with a consideration of the origin of higher-level symmetries 
in protein structure. The authors focus on simple geometric methods that are deterministic rather 
than probabilistic and on the more abstract simplifications of protein structure that allow a better 
understanding of the overall fold of the structure. Most of the methods described in this book have 
corresponding computer programs. These can be found (as C source code) at the ftp site of the Division 
of Mathematical Biology at the National Institute for Medical Research. This collection of ideas contains 
pedagogical material that make it ideal for post-graduate courses as well as new ideas and results 
essential for researchers investigating protein structures.

Computational Biology

Computational biology has developed rapidly during the last two decades following the genomic 
revolution which culminated in the sequencing of the human genome. More than ever it has developed 
into a field which embraces computational methods from different branches of the exact sciences: 
pure and applied mathematics, computer science, theoretical physics. This Second Edition provides 
a solid introduction to the techniques of statistical mechanics for graduate students and researchers 
in computational biology and biophysics. Material has been reorganized to clarify equilbrium and 
nonequilibrium aspects of biomolecular systems Content has been expanded, in particular in the 
treatment of the electrostatic interactions of biomolecules and the application of non-equilibrium 
statistical mechanics to biomolecules New network-based approaches for the study of proteins are 
presented. All treated topics are put firmly in the context of the current research literature, allowing the 
reader to easily follow an individual path into a specific research field. Exercises and Tasks accompany 
the presentations of the topics with the intention of enabling the readers to test their comprehension of 
the developed basic concepts.

Computational Protein Design

Annotation The aim this volume is to present the methods, challenges, software, and applications 
of this widespread and yet still evolving and maturing field. Computational Protein Design, the first 
book with this title, guides readers through computational protein design approaches, software and 
tailored solutions to specific case-study targets. Written in the highly successful Methods in Molecular 
Biology series format, chapters include introductions to their respective topics, step-by-step, readily 
reproducible laboratory protocols, and tips on troubleshooting and avoiding known pitfalls. Authoritative 
and cutting-edge, Computational Protein Design aims to ensure successful results in the further study 
of this vital field.

Computational Methods in Protein Evolution

The work described in this book is an excellent example of interdisciplinary research in systems biology. 
It shows how concepts and approaches from the field of physics can be efficiently used to answer 
biological questions and reports on a novel methodology involving creative computer-based analyses 
of high-throughput biological data. Many of the findings described in the book, which are the result of 
collaborations between the author (a theoretical scientist) and experimental biologists and between 
different laboratories, have been published in high-quality peer-reviewed journals such as Molecular 



Cell and Nature. However, while those publications address different aspects of post-transcriptional 
gene regulation, this book provides readers with a complete, coherent and logical view of the research 
project as a whole. The introduction presents post-transcriptional gene regulation from a distinct angle, 
highlighting aspects of information theory and evolution and laying the groundwork for the questions 
addressed in the subsequent chapters, which concern the regulation of the transcriptome as the 
primary functional carrier of active genetic information.

Dissecting Regulatory Interactions of RNA and Protein

The sixth volume of the series covers topics ranging from the generation of good random numbers 
to statistical physics, quantum mechanics, quantum computers and polymers, to protein folding and 
immunology simulations. It should thus be of interest not only to computational physicists but also to 
experts in computer science as well as theoretical biology. Contents:Numerical Solutions for a Multipar-
ticle, Time-Dependent Schroedinger Equation (A M Mazzone)Weak Chaos: Power-Law Sensitivity to 
Initial Conditions and Nonextensive Thermostatistics (M L Lyra)Monte Carlo Simulations of Interfaces in 
Polymer Blends (M Müller & F Schmid)The Generalized-Ensemble Approach for Protein Folding Sim-
ulations (U H E Hansmann & Y Okamoto)Immune Responses: Getting Close to Experimental Results 
with Cellular Automata Models (R M Zorzenon dos Santos)New Trends in Pseudo-Random Number 
Generation (F Gutbrod)Quantum Computation (D Aharonov) Readership: Physicists, biologists and 
computer scientists. Keywords:Quantum Computation;Polymer Interfaces;Protein Folding;Chaos

Annual Reviews of Computational Physics VI

This multi-author contributed volume includes methodological advances and original applications to 
actual chemical or biochemical phenomena which were not possible before the increased sophisti-
cation of modern computers. The chapters contain detailed reviews of the developments of various 
computational techniques, used to study complex molecular systems such as molecular liquids and 
solutions (particularly aqueous solutions), liquid-gas, solid-gas interphase and biomacromolecular 
systems. Quantum modeling of complex molecular systems is a useful resource for graduate students 
and fledgling researchers and is also an excellent companion for research professionals engaged 
in computational chemistry, material science, nanotechnology, physics, drug design, and molecular 
biochemistry.

Quantum Modeling of Complex Molecular Systems

This volume presents a diverse collection of methodologies used to study various problems at the pro-
tein sequence and structure level. The chapters in this book look at issues ranging from broad concepts 
like protein space to specifics like antibody modeling. Topics include point mutations, gene duplication, 
de novo emergence of new genes, pairwise correlated mutations, ancestral protein reconstruction, 
homology modelling, protein stability and dynamics, and protein-protein interactions. The book also 
covers a wide range of computational approaches, including sequence and structure alignments, 
phylogenies, physics-based and mathematical approaches, machine learning, and more. Written in 
the highly successful Methods in Molecular Biology series format, chapters include introductions 
to their respective topics, lists of the necessary materials and prerequisites, step-by-step, readily 
reproducible computational protocols (using command line or graphical user interfaces, sometimes 
including computer code), and tips on troubleshooting and avoiding known pitfalls. Cutting-edge and 
authoritative, Computational Methods in Protein Evolution is a valuable resource that offers useful 
workflows and techniques that will help both novice and expert researchers working with proteins 
computationally.

Computational Methods in Protein Evolution

This book explores quantitative aspects of protein biophysics and attempts to delineate certain rules 
of molecular behavior that make atomic scale objects behave in a digital way. This book will help 
readers to understand how certain biological systems involving proteins function as digital information 
systems despite the fact that underlying processes are analog in nature. The in-depth explanation 
of proteins from a quantitative point of view and the variety of level of exercises (including physical 
experiments) at the end of each chapter will appeal to graduate and senior undergraduate students 
in mathematics, computer science, mechanical engineering, and physics, wanting to learn about the 
biophysics of proteins. L. Ridgway Scott has been Professor of Computer Science and of Mathematics 
at the University of Chicago since 1998, and the Louis Block Professor since 2001. He obtained a 



B.S. degree (Magna Cum Laude) from Tulane University in 1969 and a PhD degree in Mathematics 
from the Massachusetts Institute of Technology in 1973. Professor Scott has published over 130 papers 
and three books, extending over biophysics, parallel computing and fundamental computing aspects of 
structural mechanics, fluid dynamics, nuclear engineering, and computational chemistry. Ariel Fernán-
dez (born Ariel Fernández Stigliano) is an Argentinian-American physical chemist and mathematician. 
He obtained his Ph. D. degree in Chemical Physics from Yale University and held the Karl F. Hasselmann 
Endowed Chair Professorship in Bioengineering at Rice University. He is currently involved in research 
and entrepreneurial activities at various consultancy firms. Ariel Fernández authored three books on 
translational medicine and biophysics, and published 360 papers in professional journals. He holds two 
patents in the field of biotechnology.

From Computational Biophysics to Systems Biology (CBSB11) – Celebrating Harold Scheraga’s 90th 
Birthday

An invaluable resource for computational biologists and researchers from other fields seeking an 
introduction to the topic, Chromatin: Structure, Dynamics, Regulation offers comprehensive coverage 
of this dynamic interdisciplinary field, from the basics to the latest research. Computational methods 
from statistical physics and bioinformatics are detailed whenever possible without lengthy recourse to 
specialized techniques.

A Mathematical Approach to Protein Biophysics

This book – in conjunction with the volumes LNCS 8588 and LNAI 8589 – constitutes the refereed 
proceedings of the 10th International Conference on Intelligent Computing, ICIC 2014, held in Taiyuan, 
China, in August 2014. The 58 papers of this volume were carefully reviewed and selected from 
numerous submissions. The papers are organized in topical sections such as machine learning; neural 
networks; image processing; computational systems biology and medical informatics; biomedical 
informatics theory and methods; advances on bio-inspired computing; protein and gene bioinformatics: 
analysis, algorithms, applications.

Annual reports in computational chemistry. 2

Covering theoretical methods and computational techniques in biomolecular research, this book 
focuses on approaches for the treatment of macromolecules, including proteins, nucleic acids, and 
bilayer membranes. It uses concepts in free energy calculations, conformational analysis, reaction 
rates, and transition pathways to calculate and interpret biomolecular properties gleaned from com-
puter-generated membrane simulations. It also demonstrates comparative protein structure modeling, 
outlines computer-aided drug design, discusses Bayesian statistics in molecular and structural biology, 
and examines the RISM-SCF/MCSCF approach to chemical processes in solution.

Chromatin

A survey of current topics in computational molecular biology. Computational molecular biology, or 
bioinformatics, draws on the disciplines of biology, mathematics, statistics, physics, chemistry, com-
puter science, and engineering. It provides the computational support for functional genomics, which 
links the behavior of cells, organisms, and populations to the information encoded in the genomes, as 
well as for structural genomics. At the heart of all large-scale and high-throughput biotechnologies, 
it has a growing impact on health and medicine. This survey of computational molecular biology 
covers traditional topics such as protein structure modeling and sequence alignment, and more 
recent ones such as expression data analysis and comparative genomics. It combines algorithmic, 
statistical, database, and AI-based methods for studying biological problems. The book also contains 
an introductory chapter, as well as one on general statistical modeling and computational techniques 
in molecular biology. Each chapter presents a self-contained review of a specific subject. Not for sale 
in China, including Hong Kong.

Intelligent Computing in Bioinformatics

This book, a consecutive contribution to the series Challenges and Advances in Computational 
Chemistry and Physics, focuses on understanding the photoinduced processes in biological systems. 
Understanding and fine control of light fate in molecules is vital for the progress of society and 
environmental safety. Light induced changes of various physico-chemical and spectroscopic properties 



in nucleic acids and proteins is the basis of fundamental biological events such as vision, DNA 
photodamage or photosensing. The investigation of these processes is challenging to both theoretical 
and experimental studies. This volume encompasses the quantum mechanics/molecular mechanics 
theory in several subfields, including: advanced computational methods for nucleic acids and proteins 
systems; dynamics, spectroscopic and physico-chemical properties of biological photoreceptors; DNA 
photodamage. This book is of interest to readers in both fundamental and application-oriented research 
by overviewing recent achievements in computational modeling of excited states in nucleic acids and 
proteins.

Computational Biochemistry and Biophysics

Quantitative methods have a particular knack for improving any field they touch. For biology, com-
putational techniques have led to enormous strides in our understanding of biological systems, but 
there is still vast territory to cover. Statistical physics especially holds great potential for elucidating 
the structural-functional relationships in biomolecules, as well as their static and dynamic properties. 
Breaking New Ground Computational Biology: A Statistical Mechanics Perspective is the first book 
dedicated to the interface between statistical physics and bioinformatics. Introducing both equilibrium 
and nonequilibrium statistical mechanics in a manner tailored to computational biologists, the author 
applies these methods to understand and model the properties of various biomolecules and biological 
networks at the systems level. Unique Vision, Novel Approach Blossey combines his enthusiasm for 
uniting the fields of physics and computational biology with his considerable experience, knowledge, 
and gift for teaching. He uses numerous examples and tasks to illustrate and test understanding of the 
concepts, and he supplies a detailed keyword list for easy navigation and comprehension. His approach 
takes full advantage of the latest tools in statistical physics and computer science to build a strong set 
of tools for confronting new challenges in computational biology. Making the concepts crystal clear 
without sacrificing mathematical rigor, Computational Biology: A Statistical Mechanics Perspective is 
the perfect tool to broaden your skills in computational biology.

Current Topics in Computational Molecular Biology

Unlike bacteria and viruses, which are based on DNA and RNA, prions are unique as disease-causing 
agents since they are misfolded proteins. Prion diseases are called "protein structural conformational” 
diseases. This monograph is the book on molecular dynamics (MD) simulations nearly for all the known 
normal prion protein (PrPC) PDB entries in the Protein Data Bank (PDB) and associations. Pig is a 
species that is largely resistant to prions, and chicken, turtles, frogs are species resisting prion infection 
too; firstly, this book will address all PrP strong immunity species (such as rabbits, dogs, horses, water 
buffaloes, pigs, chicken, turtles, frogs), compared with high susceptibility species. Other PrP models 
and doppel models are also MD studied in this book. Secondly, all the mutants of mouse PrP and human 
PrP are well studied by this book. Mouse mutations in the ²2-±2 loop and the C-terminal will bring clear 
structures with highly and clearly ordered loop structures. Human mutations will cause prion diseases 
such as Creutzfeldt-Jakob diseases (CJDs), Gerstmann-Sträussler-Scheinker (GSS) syndrome, fatal 
familial insomnia (FFI), etc. Deep MD analyses of mouse and human mutants are done in this book. 
Thirdly, PrP binding with antibodies/compounds etc. is well MD studied in this book. The informatics of 
potential antiprion drugs known will be revealed. Lastly, cross-² structure PrP peptides are well studied. 
This book is ideal for practical computing staff in the fields of computational physics, computational 
biology, computational chemistry, biomedicine, bioinformatics, cheminformatics, materials, applied 
mathematics and theoretical physics, information technology, operations research, biostatistics, etc. 
As an accessible introduction to these fields, this book is also ideal as a teaching material for students.

QM/MM Studies of Light-responsive Biological Systems

Computational Approaches in Physics reviews computational schemes which are used in the simula-
tions of physical systems. These range from very accurate ab initio techniques up to coarse-grained and 
mesoscopic schemes. The choice of the method is based on the desired accuracy and computational 
efficiency. A bottom-up approach is used to present the various simulation methods used in Physics, 
starting from the lower level and the most accurate methods, up to particle-based ones. The book 
outlines the basic theory underlying each technique and its complexity, addresses the computational 
implications and issues in the implementation, as well as present representative examples. A link to 
the most common computational codes, commercial or open source is listed in each chapter. The 
strengths and deficiencies of the variety of techniques discussed in this book are presented in detail 



and visualization tools commonly used to make the simulation data more comprehensive are also 
discussed. In the end, specific techniques are used as bridges across different disciplines. To this end, 
examples of different systems tackled with the same methods are presented. The appendices include 
elements of physical theory which are prerequisites in understanding the simulation methods.

Computational Biology

The central theme, which threads through the entire book, concerns computational modeling methods 
for water. Modeling results for pure liquid water, water near ions, water at interfaces, water in biological 
microsystems, and water under other types of perturbations such as laser fields are described. 
Connections are made throughout the book with statistical mechanical theoretical methods on the one 
hand and with experimental data on the other. The book is expected to be useful not only for theorists 
and computer analysts interested in the physical, chemical, biological and geophysical aspects of water, 
but also for experimentalists in these fields.

Molecular Dynamics Analyses of Prion Protein Structures

This book provides a theoretical background in computation to scientists who use computational 
methods. It explains how computing is used in the natural sciences, and provides a high-level overview 
of those aspects of computer science and software engineering that are most relevant for computational 
science. The focus is on concepts, results, and applications, rather than on proofs and derivations. The 
unique feature of this book is that it “connects the dots between computational science, the theory 
of computation and information, and software engineering. The book should help scientists to better 
understand how they use computers in their work, and to better understand how computers work. 
It is meant to compensate a bit for the general lack of any formal training in computer science and 
information theory. Readers will learn something they can use throughout their careers.

Computational Approaches in Physics

Annual Reports in Computational Chemistry is a new periodical providing timely and critical reviews 
of important topics in computational chemistry as applied to all chemical disciplines. Topics covered 
include quantum chemistry, molecular mechanics, force fields, chemical education, and applications in 
academic and industrial settings. Each volume is organized into (thematic) sections with contributions 
written by experts. Focusing on the most recent literature and advances in the field, each article 
covers a specific topic of importance to computational chemists. Annual Reports in Computational 
Chemistry is a 'must' for researchers and students wishing to stay up-to-date on current developments 
in computational chemistry. * Broad coverage of computational chemistry and up-to-date information * 
The topics covered include quantum chemistry, molecular mechanics, force fields, chemical education, 
and applications in academic and industrial settings * Each chapter reviews the most recent literature 
on a specific topic of interest to computational chemists

From Computational Biophysics to Systems Biology

H. M. Cartwright: An Introduction to Evolutionary Computation andEvolutionary Algorithms; B. Hartke: 
Application of Evolutionary Algorithms to Global Cluster Geometry Optimization; K.D.M. Harris, R.L. 
Johnston, S. Habershon: Application of Evolutionary Computation in Structure Solution from Diffraction 
Data; S. M.

Water in Biology, Chemistry, and Physics

Numerous essential biological functions involve metalloproteins; therefore, understanding metallopro-
teins and how to manipulate them is significant in the biological and medical fields. An examination 
of current research, Metalloproteins: Theory, Calculations, and Experiments explores the interplay 
between theory and experiment, detailing the role of theoretical modeling in the field and explaining how 
it aids experiments. The text also presents the current state of computational protein modeling, enabling 
researchers to adopt computation as an integral component of their studies. This book addresses 
two different aspects on metalloproteins in unison. It reviews the development of theoretical and 
computational methods for metalloprotein simulation with specific examples. The authors also present 
some of the most intriguing and important experimental results on metalloprotein systems. Although a 
connection can be made between these two aspects of the research, the authors do not do so explicitly. 
Rather, they provide the platform required to ignite further collaboration between experimentalists 



and theoreticians. A collection of works from top researchers in this field, the text presents diverse 
subjects that comprehensively reflect the current state of metalloprotein research. With these advances 
in structural information, theory and computation are starting to play a more significant role, particularly 
in identifying the reaction mechanism. The book summarizes some of the recent progress in both 
experiments and theory/computation showing the synergy that is now developing.

Computational Physics

Computation in Science
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