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Concepts in Bioinformatics and Genomics takes a conceptual approach to its subject, balancing biology, mathematics, and programming, while highlighting
relevant real-world applications. Topics are developed from the fundamentals up like in an introductory textbook. This is a comprehensive bookfor students
enrolled in their first course in bioinformatics. A compelling case study gene, the TP53 gene, a human tumor suppressor with strong clinical applications,
runs throughout, engaging students with a continuously relevant example.The textbook thoroughly describes basic principles of probability as they lead up
to the concept of expectation value (E-value) and its use in sequence alignment programs. Concepts in Bioinformatics and Genomics also describes, from a
mathematical perspective, the development of the Hidden MarkovModel and how it can be used to align sequences in multiple sequence alignment
programs. Finally, it introduces students to programming exercises directly related to bioinformatics problems. These thought-provoking exercises stretch
the students' imaginations and learning, giving them a deeperunderstanding of software programs, molecular biology, basic probability, and program-coding
methodology underpinning the discipline. They will have the tools necessary to compute biological data.
Concepts in Bioinformatics and Genomics takes a conceptual approach to its subject, balancing biology, mathematics, and programming while highlighting
relevant real-world applications and providing students with the tools to compute and analyze biological data. It presents many thought-provoking exercises
to stretch students' imaginations, giving them a deeper understanding of the molecular biology, basic probability, software programs, and programcodingmethodology underpinning this exciting field.
Evolutionary genetics is the study of how genetic variation leads to evolutionary change. With the recent explosion in the availability of whole genome
sequence data, vast quantities of genetic data are being generated at an ever-increasing pace with the result that programming has become an essential tool
for researchers. Most importantly, a thorough understanding of evolutionary principles is essential for making sense of this genetic data. This up-to-date
textbook covers all the major components of modern evolutionary genetics, carefully explaining fundamental processes such as mutation, natural selection,
genetic drift, and speciation, together with their consequences. The book also draws on a rich literature of exciting and inspiring examples to demonstrate
the diversity of evolutionary research, including an emphasis on how evolution and selection has shaped our own species. Furthermore, at the end of each
chapter, study questions are provided to motivate the reader to think and reflect on the concepts introduced. Practical experience is essential when it comes
to developing an understanding of how to use genetic and genomic data to analyze and address interesting questions in the life sciences and how to interpret
results in meaningful ways. In addition to the main text, a series of online tutorials using the R language serves as an introduction to programming,
statistics, and the analysis of evolutionary genetic data. The R environment stands out as an ideal all-purpose, open source platform to handle and analyze
such data. The book and its online materials take full advantage of the authors' own experience in working in a post-genomic revolution world, and
introduce readers to the plethora of molecular and analytical methods that have only recently become available.
Statistical methods are a key tool for all scientists working with data, but learning the basic mathematical skills can be one of the most challenging
components of a biologist's training. This accessible book provides a contemporary introduction to the classical techniques and modern extensions of linear
model analysis: one of the most useful approaches in the analysis of scientific data in the life and environmental sciences. It emphasizes an estimationbased approach that accounts for recent criticisms of the over-use of probability values, and introduces alternative approaches using information criteria.
Statistics are introduced through worked analyses performed in R, the free open source programming language for statistics and graphics, which is rapidly
becoming the standard software in many areas of science and technology. These analyses use real data sets from ecology, evolutionary biology and
environmental science, and the data sets and R scripts are available as support material. The book's structure and user friendly style stem from the author's
20 years of experience teaching statistics to life and environmental scientists at both the undergraduate and graduate levels. The New Statistics with R is
suitable for senior undergraduate and graduate students, professional researchers, and practitioners in the fields of ecology, evolution, environmental
studies, and computational biology.
The book describes the use of smoothing techniques in statistics, including both density estimation and nonparametric regression. Considerable advances in
research in this area have been made in recent years. The aim of this text is to describe a variety of ways in which these methods can be applied to practical
problems in statistics. The role of smoothing techniques in exploring data graphically is emphasised, but the use of nonparametric curves in drawing
conclusions from data, as an extension of more standard parametric models, is also a major focus of the book. Examples are drawn from a wide range of
applications. The book is intended for those who seek an introduction to the area, with an emphasis on applications rather than on detailed theory. It is
therefore expected that the book will benefit those attending courses at an advanced undergraduate, or postgraduate, level, as well as researchers, both from
statistics and from other disciplines, who wish to learn about and apply these techniques in practical data analysis. The text makes extensive reference to SPlus, as a computing environment in which examples can be explored. S-Plus functions and example scripts are provided to implement many of the
techniques described. These parts are, however, clearly separate from the main body of text, and can therefore easily be skipped by readers not interested in
S-Plus.
Our genome is the blueprint to our existence: it encodes all the information we need to develop from a single cell into a hugely complicated functional
organism. But it is more than a static information store: our genome is a dynamic, tightly-regulated collection of genes, which switch on and off in many
combinations to give the variety of cells from which our bodies are formed. But how do we identify the genes that make up our genome? How we
determine their function? And how do different genes form the regulatory networks that direct the process of life? Introduction to Genomics is a fascinating
insight into what can be revealed from the study of genomes: how organisms differ or match; how different organisms evolved; how the genome is
constructed and how it operates; and what our understanding of genomics means in terms of our future health and wellbeing. Covering the latest techniques
that enable us to study the genome in ever-increasing detail, the book explores what the genome tells us about life at the level of the molecule, the cell, the
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organism, the ecosystem and the biosphere. Learning features throughout make this book the ideal teaching and learning tool: extensive end of chapter
exercises and problems help the student to grasp fully the concepts being presented, while end of chapter WebLems (web-based problems) and lab
assignments give the student the opportunity to engage with the subject in a hands-on manner. The field of genomics is enabling us to analyze life in more
detail than ever before; Introduction to Genomics is the perfect guide to this enthralling subject. Online Resource Centre: - Figures from the book available
to download, to facilitate lecture preparation - Answers to odd-numbered end of chapter exercises, and hints for solving end of chapter problems, to support
self-directed learning - Library of web links, for rapid access to a wider pool of additional resources
The first comprehensive synthesis on development and evolution: it applies to all aspects of development, at all levels of organization and in all organisms,
taking advantage of modern findings on behavior, genetics, endocrinology, molecular biology, evolutionary theory and phylogenetics to show the
connections between developmental mechanisms and evolutionary change. This book solves key problems that have impeded a definitive synthesis in the
past. It uses new concepts and specific examples to show how to relate environmentally sensitive development to the genetic theory of adaptive evolution
and to explain major patterns of change. In this book development includes not only embryology and the ontogeny of morphology, sometimes portrayed
inadequately as governed by "regulatory genes," but also behavioral development and physiological adaptation, where plasticity is mediated by genetically
complex mechanisms like hormones and learning. The book shows how the universal qualities of phenotypes--modular organization and
plasticity--facilitate both integration and change. Here you will learn why it is wrong to describe organisms as genetically programmed; why environmental
induction is likely to be more important in evolution than random mutation; and why it is crucial to consider both selection and developmental mechanism
in explanations of adaptive evolution. This book satisfies the need for a truly general book on development, plasticity and evolution that applies to living
organisms in all of their life stages and environments. Using an immense compendium of examples on many kinds of organisms, from viruses and bacteria
to higher plants and animals, it shows how the phenotype is reorganized during evolution to produce novelties, and how alternative phenotypes occupy a
pivotal role as a phase of evolution that fosters diversification and speeds change. The arguments of this book call for a new view of the major themes of
evolutionary biology, as shown in chapters on gradualism, homology, environmental induction, speciation, radiation, macroevolution, punctuation, and the
maintenance of sex. No other treatment of development and evolution since Darwin's offers such a comprehensive and critical discussion of the relevant
issues. Developmental Plasticity and Evolution is designed for biologists interested in the development and evolution of behavior, life-history patterns,
ecology, physiology, morphology and speciation. It will also appeal to evolutionary paleontologists, anthropologists, psychologists, and teachers of general
biology.
Robert Arking's Biology of Aging is an introductory text to the biology of aging which gives advanced undergraduate and graduate students a thorough
review of the entire field. The mass of data related to aging is summarized into fifteen focused chapters, each dealing with some particular aspect of the
problem. His prior two editions have also served admirably as a reference text for clinicians and scientists. This new edition captures the extraordinary
recent advances in our knowledge of the ultimate and proximal mechanisms underlying the phenomenon of aging.
Avoiding Attack discusses the diversity of mechanisms by which prey avoid predator attacks and explores how such defensive mechanisms have evolved
through natural selection. It considers how potential prey avoid detection, how they make themselves unprofitable to attack, how they communicate this
status, and how other species have exploited these signals. Using carefully selected examples of camouflage, mimicry, and warning signals drawn from a
wide range of species and ecosystems, the authors summarise the latest research into these fascinating adaptations, developing mathematical models where
appropriate and making recommendations for future study. This second edition has been extensively rewritten, particularly in the application of modern
genetic research techniques which have transformed our recent understanding of adaptations in evolutionary genomics and phylogenetics. The book also
employs a more integrated and systematic approach, ensuring that each chapter has a broader focus on the evolutionary and ecological consequences of antipredator adaptation. The field has grown and developed considerably over the last decade with an explosion of new research literature, making this new
edition timely.
The availability of genomic blueprints for hundreds of species has led to a transformation in biology, encouraging the proliferation of adaptive arguments
for the evolution of genomic features. This text explains why the details matter and presents a framework for how the architectural diversity of eukaryotic
genomes and genes came to arise.
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