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Encyclopedia of Bioinformatics and Computational Biology

Biological Data Mining in Protein Interaction Networks

R is the most widely used open-source statistical and programming environment for the analysis and visualization of
biological data. Drawing on Gregg Hartvigsen's extensive experience teaching biostatistics and modeling biological
systems, this text is an engaging, practical, and lab-oriented introduction to R for students in the life sciences. Underscoring
the importance of R and RStudio in organizing, computing, and visualizing biological statistics and data, Hartvigsen guides
readers through the processes of entering data into R, working with data in R, and using R to visualize data using
histograms, boxplots, barplots, scatterplots, and other common graph types. He covers testing data for normality, defining
and identifying outliers, and working with non-normal data. Students are introduced to common one- and two-sample tests
as well as one- and two-way analysis of variance (ANOVA), correlation, and linear and nonlinear regression analyses. This
volume also includes a section on advanced procedures and a chapter introducing algorithms and the art of programming
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using R.
Forensic Analysis of Biological Evidence

Many biologists remain unfamiliar with statistical analysis and modelling, yet need to apply these techniques increasingly in
their research. This volume describes how to analyze biological data, with commonly available software packages, without
making errors which can invalidate results. Practical guidance is provided for planning the correct strategy for a variety of
different statistical approaches and modelling problems and interpreting the results. Many examples of computer
commands and output are given to illustrate the different analytical approaches. Biological Data Analysis: A Practical
Approach has been designed specifically to allow researchers with only a minimal knowledge of statistics to understand a
variety of statistical methods and apply them directly. The provision of data sets from several biological disciplines will
make this book useful to all types of biologists.

Managing Your Biological Data with Python

Despite the development of innovative new analytical techniques for biological trace element research, today's trace
element investigators face formidable obstacles to obtaining reliable data. This complete reference identifies and assesses
the challenges the analyst encounters at each stage of an analysis, and discusses the effects of various techniques on the
sample. Three internationally recognized scientists and authors consider the effects of the numerous collection, storage,
and sample preparatory techniques used in sample analysis. Proper analytical quality control, including such critical factors
as sampling and sample preparation, specimen preservation and storage, and ashing, is examined. The book also looks at
sample preparation methods unique to various instruments and speciation chemistry issues, and examines the link between
chemical analysis and specimen banking. A previously unrecognized source of error, presampling factors, is also discussed.

Analysis of Biological Data

The first comprehensive overview of preprocessing, mining,and postprocessing of biological data Molecular biology is
undergoing exponential growth in both thevolume and complexity of biological data—and knowledgediscovery offers the
capacity to automate complex search and dataanalysis tasks. This book presents a vast overview of the mostrecent
developments on techniques and approaches in the field ofbiological knowledge discovery and data mining
(KDD)—providingin-depth fundamental and technical field information on the mostimportant topics encountered. Written by
top experts, Biological Knowledge DiscoveryHandbook: Preprocessing, Mining, and Postprocessing of BiologicalData covers
the three main phases of knowledge discovery (datapreprocessing, data processing—also known as datamining—and data
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postprocessing) and analyzes both verificationsystems and discovery systems. BIOLOGICAL DATA PREPROCESSING Part A:
Biological Data Management Part B: Biological Data Modeling Part C: Biological Feature Extraction Part D Biological Feature
Selection BIOLOGICAL DATA MINING Part E: Regression Analysis of Biological Data Part F Biological Data Clustering Part G:
Biological Data Classification Part H: Association Rules Learning from Biological Data Part I: Text Mining and Application to
Biological Data Part J: High-Performance Computing for Biological DataMining Combining sound theory with practical
applications in molecularbiology, Biological Knowledge Discovery Handbook is idealfor courses in bioinformatics and
biological KDD as well as forpractitioners and professional researchers in computer science,life science, and mathematics.

Catalyzing Inquiry at the Interface of Computing and Biology

An interdisciplinary bioinformatics science aims to develop methodology and analysis tools to explore large-volume of
biological data using conventional and modern computer science, statistics, and mathematics, as well as pattern
recognition, reconstruction, machine learning, simulation and iterative approaches, molecular modeling, folding,
networking, and artificial intelligence. Written by international team of life scientists, this Bioinformatics book provides
some updates on bioinformatics methods, resources, approaches, and genome analysis tools useful for molecular sciences,
medicine and drug designs, as well as plant sciences and agriculture. | trust chapters of this book should provide advanced
knowledge for university students, life science researchers, and interested readers on some latest developments in the
bioinformatics field.

Data Analysis and Visualization in Genomics and Proteomics

Pierre Baldi and Soren Brunak present the key machine learning approaches and apply them to the computational problems
encountered in the analysis of biological data. The book is aimed at two types of researchers and students. First are the
biologists and biochemists who need to understand new data-driven algorithms, such as neural networks and hidden
Markov models, in the context of biological sequences and their molecular structure and function. Second are those with a
primary background in physics, mathematics, statistics, or computer science who need to know more about specific
applications in molecular biology.

Molecular Data Analysis Using R

Introduces biological concepts and biotechnologies producing the data, graph and network theory, cluster analysis and
machine learning, using real-world biological and medical examples.
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Biostatistical Design and Analysis Using R

An introduction to biological networks and methods for theiranalysis Analysis of Biological Networks is the first book of
itskind to provide readers with a comprehensive introduction to thestructural analysis of biological networks at the interface
ofbiology and computer science. The book begins with a brief overviewof biological networks and graph theory/graph
algorithms and goeson to explore: global network properties, network centralities,network motifs, network clustering, Petri
nets, signal transductionand gene regulation networks, protein interaction networks,metabolic networks, phylogenetic
networks, ecological networks, andcorrelation networks. Analysis of Biological Networks is a self-containedintroduction to
this important research topic, assumes no expertknowledge in computer science or biology, and is accessible
toprofessionals and students alike. Each chapter concludes with asummary of main points and with exercises for readers to
test theirunderstanding of the material presented. Additionally, an FTP sitewith links to author-provided data for the book is
available fordeeper study. This book is suitable as a resource for researchers in computerscience, biology, bioinformatics,
advanced biochemistry, and thelife sciences, and also serves as an ideal reference text forgraduate-level courses in
bioinformatics and biologicalresearch.

Analysis of Biological Data Collected in the Bull Run Watershed, Portland, Oregon, 1978 to
1983

Bioinformatics, a field devoted to the interpretation and analysis of biological data using computational techniques, has
evolved tremendously in recent years due to the explosive growth of biological information generated by the scientific
community. Soft computing is a consortium of methodologies that work synergistically and provides, in one form or
another, flexible information processing capabilities for handling real-life ambiguous situations. Several research articles
dealing with the application of soft computing tools to bioinformatics have been published in the recent past; however, they
are scattered in different journals, conference proceedings and technical reports, thus causing inconvenience to readers,
students and researchers.This book, unique in its nature, is aimed at providing a treatise in a unified framework, with both
theoretical and experimental results, describing the basic principles of soft computing and demonstrating the various ways
in which they can be used for analyzing biological data in an efficient manner. Interesting research articles from eminent
scientists around the world are brought together in a systematic way such that the reader will be able to understand the
issues and challenges in this domain, the existing ways of tackling them, recent trends, and future directions. This book is
the first of its kind to bring together two important research areas, soft computing and bioinformatics, in order to
demonstrate how the tools and techniques in the former can be used for efficiently solving several problems in the latter.

A Primer in Biological Data Analysis and Visualization Using R
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Provides well-organized coverage of statistical analysis and applications in biology, kinesiology, and physical anthropology
with comprehensive insights into the techniques and interpretations of R, SPSS®, Excel®, and Numbers® output An
Introduction to Statistical Analysis in Research: With Applications in the Biological and Life Sciences develops a conceptual
foundation in statistical analysis while providing readers with opportunities to practice these skills via research-based data
sets in biology, kinesiology, and physical anthropology. Readers are provided with a detailed introduction and orientation to
statistical analysis as well as practical examples to ensure a thorough understanding of the concepts and methodology. In
addition, the book addresses not just the statistical concepts researchers should be familiar with, but also demonstrates
their relevance to real-world research questions and how to perform them using easily available software packages
including R, SPSS®, Excel®, and Numbers®. Specific emphasis is on the practical application of statistics in the biological
and life sciences, while enhancing reader skills in identifying the research questions and testable hypotheses, determining
the appropriate experimental methodology and statistical analyses, processing data, and reporting the research outcomes.
In addition, this book: ¢ Aims to develop readers’ skills including how to report research outcomes, determine the
appropriate experimental methodology and statistical analysis, and identify the needed research questions and testable
hypotheses ¢ Includes pedagogical elements throughout that enhance the overall learning experience including case
studies and tutorials, all in an effort to gain full comprehension of designing an experiment, considering biases and
uncontrolled variables, analyzing data, and applying the appropriate statistical application with valid justification e Fills the
gap between theoretically driven, mathematically heavy texts and introductory, step-by-step type books while preparing
readers with the programming skills needed to carry out basic statistical tests, build support figures, and interpret the
results ¢ Provides a companion website that features related R, SPSS, Excel, and Numbers data sets, sample PowerPoint®
lecture slides, end of the chapter review questions, software video tutorials that highlight basic statistical concepts, and a
student workbook and instructor manual An Introduction to Statistical Analysis in Research: With Applications in the
Biological and Life Sciences is an ideal textbook for upper-undergraduate and graduate-level courses in research methods,
biostatistics, statistics, biology, kinesiology, sports science and medicine, health and physical education, medicine, and
nutrition. The book is also appropriate as a reference for researchers and professionals in the fields of anthropology, sports
research, sports science, and physical education. KATHLEEN F. WEAVER, PhD, is Associate Dean of Learning, Innovation,
and Teaching and Professor in the Department of Biology at the University of La Verne. The author of numerous journal
articles, she received her PhD in Ecology and Evolutionary Biology from the University of Colorado. VANESSA C. MORALES,
BS, is Assistant Director of the Academic Success Center at the University of La Verne. SARAH L. DUNN, PhD, is Associate
Professor in the Department of Kinesiology at the University of La Verne and is Director of Research and Sponsored
Programs. She has authored numerous journal articles and received her PhD in Health and Exercise Science from the
University of New South Wales. KANYA GODDE, PhD, is Assistant Professor in the Department of Anthropology and is
Director/Chair of Institutional Review Board at the University of La Verne. The author of numerous journal articles and a
member of the American Statistical Association, she received her PhD in Anthropology from the University of Tennessee.
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PABLO F. WEAVER, PhD, is Instructor in the Department of Biology at the University of La Verne. The author of numerous
journal articles, he received his PhD in Ecology and Evolutionary Biology from the University of Colorado.

Biological Network Analysis

Kniha je zamérena na regresni modely, konkrétné jednorozmérné zobecnéné linearni modely (GLM). Je urena predevsim
studentlm a koleglm z biologickych oborl a vyzaduje pouze zakladni statistické vzdélani, jakym je napr. jednosemestrovy
kurz biostatistiky. Text knihy obsahuje nezbytné minimum statistické teorie, predevsim vsak reseni 18 realnych prikladd z
oblasti biologie. Kazdy priklad je rozpracovan od popisu a stanoveni cile pres vyvoj statistického modelu az po zavér. K
analyze dat je pouzit popularni a volné dostupny statisticky software R. Priklady byly zameérné vybrany tak, aby upozornily
na leckteré problémy a chyby, které se mohou v prlibéhu analyzy dat vyskytnout. Zaroven maji ¢tenare motivovat k tomu,
jak o statistickych modelech pfemyslet a jak je pouzivat. Redeni prikladd si m@ze ¢tendf vyzkouset sdm na datech, jeZ jsou
dodavana spolu s knihou.

Simple data analysis for biologists

A far-reaching course in practical advanced statistics for biologists using R/Bioconductor, data exploration, and simulation.

Data Processing Handbook for Complex Biological Data Sources

Matrix algebra and multivariate methods; Multiple regression and correlation; Principal component analysis; Multigroup
principal component analysis; Factor analysis; Canonical correlation analysis; Ordination and cluster analysis; Multivariate
analysis of variance and covariance; Discriminant analysis; Computer programs for morphometrics.

Computational Intelligence and Pattern Analysis in Biology Informatics

The Analysis of Biological Data provides students with a practical foundation of statistics for biology students. Every chapter
has several biological or medical examples of key concepts, and each example is prefaced by a substantial description of
the biological setting. The emphasis on real and interesting examples carries into the problem sets where students have
dozens of practice problems based on real data. The third edition features over 200 new examples and problems. These
include new calculation practice problems, which guide the student step by step through the methods, and a greater
number of examples and topics come from medical and human health research. Every chapter has been carefully edited for

even greater clarity and ease of use. All the data sets, R scripts for all worked examples in the book, as well as many other
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teaching resources, are available to qualified instructors (see below).
Analysis of Biological Networks

Networks provide a very useful way to describe a wide range of different data types in biology, physics and elsewhere.
Apart from providing a convenient tool to visualize highly dependent data, networks allow stringent mathematical and
statistical analysis. In recent years, much progress has been achieved to interpret various types of biological network data
such as transcriptomic, metabolomic and protein interaction data as well as epidemiological data. Of particular interest is to
understand the organization, complexity and dynamics of biological networks and how these are influenced by network
evolution and functionality. This book reviews and explores statistical, mathematical and evolutionary theory and tools in
the understanding of biological networks. The book is divided into comprehensive and self-contained chapters, each of
which focuses on an important biological network type, explains concepts and theory and illustrates how these can be used
to obtain insight into biologically relevant processes and questions. There are chapters covering metabolic, transcriptomic,
protein interaction and epidemiological networks as well as chapters that deal with theoretical and conceptual material. The
authors, who contribute to the book, are active, highly regarded and well-known in the network community.

Element Analysis of Biological Samples
A 2006 graduate level introduction to modern computational tools for the analysis of biological data using S-PLUS.
Introduction to Computer-intensive Methods of Data Analysis in Biology

Encyclopedia of Bioinformatics and Computational Biology: ABC of Bioinformatics combines elements of computer science,
information technology, mathematics, statistics and biotechnology, providing the methodology and in silico solutions to
mine biological data and processes. The book covers Theory, Topics and Applications, with a special focus on Integrative
-omics and Systems Biology. The theoretical, methodological underpinnings of BCB, including phylogeny are covered, as
are more current areas of focus, such as translational bioinformatics, cheminformatics, and environmental informatics.
Finally, Applications provide guidance for commonly asked questions. This major reference work spans basic and cutting-
edge methodologies authored by leaders in the field, providing an invaluable resource for students, scientists, professionals
in research institutes, and a broad swath of researchers in biotechnology and the biomedical and pharmaceutical industries.
Brings together information from computer science, information technology, mathematics, statistics and biotechnology
Written and reviewed by leading experts in the field, providing a unique and authoritative resource Focuses on the main
theoretical and methodological concepts before expanding on specific topics and applications Includes interactive images,
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multimedia tools and crosslinking to further resources and databases
Statistical and Evolutionary Analysis of Biological Networks

Many biologists remain unfamiliar with statistical analysis and modelling, yet need to apply these techniques increasingly in
their research. This volume describes how to analyze biological data, with commonly available software packages, without
making errors which can invalidate results.Practical guidance is provided for planning the correct strategy for a variety of
different statistical approaches and modelling problems and interpreting the results. Many examples of computer
commands and output are given to illustrate the different analytical approaches. Biological DataAnalysis: A Practical
Approach has been designed specifically to allow researchers with only a minimal knowledge of statistics to understand a
variety of statistical methods and apply them directly. The provision of data sets from several biological disciplines will
make this book useful to alltypes of biologists.

Morphometrics, the Multivariate Analysis of Biological Data

Biological Network Analysis: Trends, Approaches, Graph Theory, and Algorithms considers three major biological networks,
including Gene Regulatory Networks (GRN), Protein-Protein Interaction Networks (PPIN), and Human Brain Connectomes.
The book's authors discuss various graph theoretic and data analytics approaches used to analyze these networks with
respect to available tools, technologies, standards, algorithms and databases for generating, representing and analyzing
graphical data. As a wide variety of algorithms have been developed to analyze and compare networks, this book is a
timely resource. Presents recent advances in biological network analysis, combining Graph Theory, Graph Analysis, and
various network models Discusses three major biological networks, including Gene Regulatory Networks (GRN), Protein-
Protein Interaction Networks (PPIN) and Human Brain Connectomes Includes a discussion of various graph theoretic and
data analytics approaches

Analysis of Biological Systems

Modeling is fast becoming fundamental to understanding the processes that define biological systems. High-throughput

technologies are producing increasing quantities of data that require an ever-expanding toolset for their effective analysis

and interpretation. Analysis of high-throughput data in the context of a molecular interaction network is particularly

informative as it has the potential to reveal the most relevant network modules with respect to a phenotype or biological

process of interest. Analysis of Biological Systems collects classical material on analysis, modeling and simulation, thereby

acting as a unique point of reference. The joint application of statistical techniques to extract knowledge from big data and
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map it into mechanistic models is a current challenge of the field, and the reader will learn how to build and use models
even if they have no computing or math background. An in-depth analysis of the currently available technologies, and a
comparison between them, is also included. Unlike other reference books, this in-depth analysis is extended even to the
field of language-based modeling. The overall result is an indispensable, self-contained and systematic approach to a
rapidly expanding field of science. Contents:Algorithmic Systems BiologySetting the ContextSystems and ModelsStatic
Modeling TechnologiesDynamic Modeling TechnologiesLanguage-based ModelingDynamic Modeling
ProcessSimulationPerspectives and ConclusionsAppendix A: Basic MathAppendix B: Probability and StatisticsAppendix C:
Semantics of Modeling Languages Readership: Graduate students in computer science, physics, mathematics or
engineering or biology-related fields who want to better understand how to develop and use models of biological systems.
Practitioners in systems biology who want to understand algorithmic modeling and algorithmic systems biology. Key
Features:The book jointly deals with static (statistical) and dynamic (simulation) technologies making it a strong reference
for who wants to approach real systems biology problemsThe content of the book is the result of more than ten years
application of the material in university courses and to industrial-level problems in systems pharmacology and systems
nutritionThere is no reference work available for the field of language-based modeling that is studied in depth in this
bookKeywords:Modeling;Simulation;Network Analysis;Systems Biology;Systems Nutrition;Systems Pharmacology;Stochastic
Models;Programming Biology;Multivariate Analysis

Analyzing Network Data in Biology and Medicine

This book addresses the difficulties experienced by wet lab researchers with the statistical analysis of molecular biology
related data. The authors explain how to use R and Bioconductor for the analysis of experimental data in the field of
molecular biology. The content is based upon two university courses for bioinformatics and experimental biology students
(Biological Data Analysis with R and High-throughput Data Analysis with R). The material is divided into chapters based
upon the experimental methods used in the laboratories. Key features include: « Broad appeal--the authors target their
material to researchers in several levels, ensuring that the basics are always covered. ¢ First book to explain how to use R
and Bioconductor for the analysis of several types of experimental data in the field of molecular biology. * Focuses on R and
Bioconductor, which are widely used for data analysis. One great benefit of R and Bioconductor is that there is a vast user
community and very active discussion in place, in addition to the practice of sharing codes. Further, R is the platform for
implementing new analysis approaches, therefore novel methods are available early for R users. About the Authors Csaba
Ortutay is a bioinformatician from Finland who has taught several bioinformatics courses at different European universities
(Finland, Ireland, and Hungary) for over a decade. He is also active as a researcher publishing in the field of computational
immunology. Zsuzsanna Ortutay is a molecular immunologist at the University of Tampere, Finland, frequently utilizing
diverse molecular lab methods.
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Analysis of Biological Data Collected in the Bull Run Watershed, Portland, Oregon, 1978 to
1983

This book provides a practical introduction to analyzing ecological data using real data sets. The first part gives a largely
non-mathematical introduction to data exploration, univariate methods (including GAM and mixed modeling techniques),
multivariate analysis, time series analysis, and spatial statistics. The second part provides 17 case studies. The case studies
include topics ranging from terrestrial ecology to marine biology and can be used as a template for a reader’s own data
analysis. Data from all case studies are available from www.highstat.com. Guidance on software is provided in the book.

Biological Data Analysis

A powerful tool in the identification of individuals, DNA typing has revolutionized criminal and paternity investigations.
Widespread analysis is now conducted by public and private laboratories in the United States and abroad. Focusing on the
basic techniques used in forensic DNA laboratories, Forensic Analysis of Biological Evidence: A Laboratory

Experimental Design and Data Analysis for Biologists

"The goal of this book is to disseminate research results and best practices from cross-disciplinary researchers and
practitioners interested in, and working on bioinformatics, data mining, and proteomics"--Provided by publisher.

The Analysis of Biological Data

Written in simple language with relevant examples, Statistical Methods in Biology: Design and Analysis of Experiments and
Regression is a practical and illustrative guide to the design of experiments and data analysis in the biological and
agricultural sciences. The book presents statistical ideas in the context of biological and agricultural sciences to which they
are being applied, drawing on relevant examples from the authors’ experience. Taking a practical and intuitive approach,
the book only uses mathematical formulae to formalize the methods where necessary and appropriate. The text features
extended discussions of examples that include real data sets arising from research. The authors analyze data in detail to
illustrate the use of basic formulae for simple examples while using the GenStat® statistical package for more complex
examples. Each chapter offers instructions on how to obtain the example analyses in GenStat and R. By the time you reach
the end of the book (and online material) you will have gained: A clear appreciation of the importance of a statistical
approach to the design of your experiments, A sound understanding of the statistical methods used to analyse data

obtained from designed experiments and of the regression approaches used to construct simple models to describe the
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observed response as a function of explanatory variables, Sufficient knowledge of how to use one or more statistical
packages to analyse data using the approaches described, and most importantly, An appreciation of how to interpret the
results of these statistical analyses in the context of the biological or agricultural science within which you are working. The
book concludes with a guide to practical design and data analysis. It gives you the understanding to better interact with
consultant statisticians and to identify statistical approaches to add value to your scientific research.

Biological Knowledge Discovery Handbook

Take Control of Your Data and Use Python with ConfidenceRequiring no prior programming experience, Managing Your
Biological Data with Python empowers biologists and other life scientists to work with biological data on their own using the
Python language. The book teaches them not only how to program but also how to manage their data. It shows how

Biostatistics with R

Advances in computer science and technology and in biology over the last several years have opened up the possibility for
computing to help answer fundamental questions in biology and for biology to help with new approaches to computing.
Making the most of the research opportunities at the interface of computing and biology requires the active participation of
people from both fields. While past attempts have been made in this direction, circumstances today appear to be much
more favorable for progress. To help take advantage of these opportunities, this study was requested of the NRC by the
National Science Foundation, the Department of Defense, the National Institutes of Health, and the Department of Energy.
The report provides the basis for establishing cross-disciplinary collaboration between biology and computing including an
analysis of potential impediments and strategies for overcoming them. The report also presents a wealth of examples that
should encourage students in the biological sciences to look for ways to enable them to be more effective users of
computing in their studies.

Biological Data Analysis

Data Processing Handbook for Complex Biological Data provides relevant and to the point content for those who need to

understand the different types of biological data and the techniques to process and interpret them. The book includes

feedback the editor received from students studying at both undergraduate and graduate levels, and from her peers. In

order to succeed in data processing for biological data sources, it is necessary to master the type of data and general

methods and tools for modern data processing. For instance, many labs follow the path of interdisciplinary studies and get

their data validated by several methods. Researchers at those labs may not perform all the techniques themselves, but
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either in collaboration or through outsourcing, they make use of a range of them, because, in the absence of cross
validation using different techniques, the chances for acceptance of an article for publication in high profile journals is
weakened. Explains how to interpret enormous amounts of data generated using several experimental approaches in
simple terms, thus relating biology and physics at the atomic level Presents sample data files and explains the usage of
equations and web servers cited in research articles to extract useful information from their own biological data Discusses,
in detail, raw data files, data processing strategies, and the web based sources relevant for data processing

Biological Data Mining

An invaluable tool in Bioinformatics, this unique volume provides both theoretical and experimental results, and describes
basic principles of computational intelligence and pattern analysis while deepening the reader's understanding of the ways
in which these principles can be used for analyzing biological data in an efficient manner. This book synthesizes current
research in the integration of computational intelligence and pattern analysis techniques, either individually or in a
hybridized manner. The purpose is to analyze biological data and enable extraction of more meaningful information and
insight from it. Biological data for analysis include sequence data, secondary and tertiary structure data, and microarray
data. These data types are complex and advanced methods are required, including the use of domain-specific knowledge
for reducing search space, dealing with uncertainty, partial truth and imprecision, efficient linear and/or sub-linear
scalability, incremental approaches to knowledge discovery, and increased level and intelligence of interactivity with human
experts and decision makers Chapters authored by leading researchers in Cl in biology informatics. Covers highly relevant
topics: rational drug design; analysis of microRNAs and their involvement in human diseases. Supplementary material
included: program code and relevant data sets correspond to chapters.

Biological Data Mining and Its Applications in Healthcare

Data Analysis and Visualization in Genomics and Proteomics is the first book addressing integrative data analysis and
visualization in this field. It addresses important techniques for the interpretation of data originating from multiple sources,
encoded in different formats or protocols, and processed by multiple systems. One of the first systematic overviews of the
problem of biological data integration using computational approaches This book provides scientists and students with the
basis for the development and application of integrative computational methods to analyse biological data on a systemic
scale Places emphasis on the processing of multiple data and knowledge resources, and the combination of different
models and systems

Bioinformatics
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Modern Analysis of Biological Data

Biologists are stepping up their efforts in understanding the biological processes that underlie disease pathways in the
clinical contexts. This has resulted in a flood of biological and clinical data from genomic and protein sequences, DNA
microarrays, protein interactions, biomedical images, to disease pathways and electronic health records. To exploit these
data for discovering new knowledge that can be translated into clinical applications, there are fundamental data analysis
difficulties that have to be overcome. Practical issues such as handling noisy and incomplete data, processing compute-
intensive tasks, and integrating various data sources, are new challenges faced by biologists in the post-genome era. This
book will cover the fundamentals of state-of-the-art data mining techniques which have been designed to handle such
challenging data analysis problems, and demonstrate with real applications how biologists and clinical scientists can
employ data mining to enable them to make meaningful observations and discoveries from a wide array of heterogeneous
data from molecular biology to pharmaceutical and clinical domains. Contents:Sequence Analysis:Mining the Sequence
Databases for Homology Detection: Application to Recognition of Functions of Trypanosoma brucei brucei Proteins and Drug
Targets (G Ramakrishnan, V S Gowri, R Mudgal, N R Chandra and N Srinivasan)ldentification of Genes and Their Regulatory
Regions Based on Multiple Physical and Structural Properties of a DNA Sequence (Xi Yang, Nancy Yu Song and Hong
Yan)Mining Genomic Sequence Data for Related Sequences Using Pairwise Statistical Significance (Yuhong Zhang and
Yunbo Rao)Biological Network Mining:Indexing for Similarity Queries on Biological Networks (Gunhan Gulsoy, Md Mahmudul
Hasan, Yusuf Kavurucu and Tamer Kahveci)Theory and Method of Completion for a Boolean Regulatory Network Using
Observed Data (Takeyuki Tamura and Tatsuya Akutsu)Mining Frequent Subgraph Patterns for Classifying Biological Data
(Saeed Salem)On the Integration of Prior Knowledge in the Inference of Regulatory Networks (Catharina Olsen, Benjamin
Haibe-Kains, John Quackenbush and Gianluca Bontempi)Classification, Trend Analysis and 3D Medical Images:Classification
and Its Application to Drug-Target Prediction (Jian-Ping Mei, Chee-Keong Kwoh, Peng Yang and Xiao-Li Li)Characterization
and Prediction of Human Protein-Protein Interactions (Yi Xiong, Dan Syzmanski and Daisuke Kihara)Trend Analysis (Wen-
Chuan Xie, Miao He and Jake Yue Chen)Data Acquisition and Preprocessing on Three Dimensional Medical Images (Yuhua
Jiao, Liang Chen and Jin Chen)Text Mining and Its Biomedical Applications:Text Mining in Biomedicine and Healthcare (Hong-
Jie Dai, Chi-Yang Wu, Richard Tzong-Han Tsai and Wen-Lian Hsu)Learning to Rank Biomedical Documents with Only Positive
and Unlabeled Examples: A Case Study (Mingzhu Zhu, Yi-Fang Brook Wu, Meghana Samir Vasavada and Jason T L
Wang)Automated Mining of Disease-Specific Protein Interaction Networks Based on Biomedical Literature (Rajesh
Chowdhary, Boris R Jankovic, Rachel V Stankowski, John A C Archer, Xiangliang Zhang, Xin Gao, Vladimir B Bajic)
Readership: Students, professionals, those who perform biological, medical and bioinformatics research.
Keywords:Healthcare;Data Mining;Biological Data Mining;Protein Interactions;Gene Regulation;Text Mining;Biological
Literature Mining;Drug Discovery;Disease Network;Biological Network;Graph Mining;Sequence Analysis;Structure
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Analysis;Trend Analysis;Medical ImagesKey Features:Each chapter of this book will include a section to introduce a specific
class of data mining techniques, which will be written in a tutorial style so that even non-computational readers such as
biologists and healthcare researchers can appreciate themThe book will disseminate the impact research results and best
practices of data mining approaches to the cross-disciplinary researchers and practitioners from both the data mining
disciplines and the life sciences domains. The authors of the book will be well-known data mining experts, bioinformaticians
and cliniciansEach chapter will also provide a detailed description on how to apply the data mining techniques in real-world
biological and clinical applications. Thus, readers of this book can easily appreciate the computational techniques and how
they can be used to address their own research issues

Topological Data Analysis for Genomics and Evolution

A concise introduction to key computing skills for biologists While biological data continues to grow exponentially in size
and quality, many of today’s biologists are not trained adequately in the computing skills necessary for leveraging this
information deluge. In Computing Skills for Biologists, Stefano Allesina and Madlen Wilmes present a valuable toolbox for
the effective analysis of biological data. Based on the authors’ experiences teaching scientific computing at the University
of Chicago, this textbook emphasizes the automation of repetitive tasks and the construction of pipelines for data
organization, analysis, visualization, and publication. Stressing practice rather than theory, the book’s examples and
exercises are drawn from actual biological data and solve cogent problems spanning the entire breadth of biological
disciplines, including ecology, genetics, microbiology, and molecular biology. Beginners will benefit from the many
examples explained step-by-step, while more seasoned researchers will learn how to combine tools to make biological data
analysis robust and reproducible. The book uses free software and code that can be run on any platform. Computing Skills
for Biologists is ideal for scientists wanting to improve their technical skills and instructors looking to teach the main
computing tools essential for biology research in the twenty-first century. Excellent resource for acquiring comprehensive
computing skills Both novice and experienced scientists will increase efficiency by building automated and reproducible
pipelines for biological data analysis Code examples based on published data spanning the breadth of biological disciplines
Detailed solutions provided for exercises in each chapter Extensive companion website

Bioinformatics

R — the statistical and graphical environment is rapidly emerging as an important set of teaching and research tools for
biologists. This book draws upon the popularity and free availability of R to couple the theory and practice of biostatistics
into a single treatment, so as to provide a textbook for biologists learning statistics, R, or both. An abridged description of
biostatistical principles and analysis sequence keys are combined together with worked examples of the practical use of R
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into a complete practical guide to designing and analyzing real biological research. Topics covered include: simple
hypothesis testing, graphing exploratory data analysis and graphical summaries regression (linear, multi and non-linear)
simple and complex ANOVA and ANCOVA designs (including nested, factorial, blocking, spit-plot and repeated measures)
frequency analysis and generalized linear models. Linear mixed effects modeling is also incorporated extensively
throughout as an alternative to traditional modeling techniques. The book is accompanied by a companion website
www.wiley.com/go/logan/r with an extensive set of resources comprising all R scripts and data sets used in the book,
additional worked examples, the biology package, and other instructional materials and links.

An Introduction to Statistical Analysis in Research

Computing Skills for Biologists

An essential textbook for any student or researcher in biology needing to design experiments, sample programs or analyse
the resulting data. The text begins with a revision of estimation and hypothesis testing methods, covering both classical
and Bayesian philosophies, before advancing to the analysis of linear and generalized linear models. Topics covered include
linear and logistic regression, simple and complex ANOVA models (for factorial, nested, block, split-plot and repeated
measures and covariance designs), and log-linear models. Multivariate techniques, including classification and ordination,
are then introduced. Special emphasis is placed on checking assumptions, exploratory data analysis and presentation of
results. The main analyses are illustrated with many examples from published papers and there is an extensive reference
list to both the statistical and biological literature. The book is supported by a website that provides all data sets, questions
for each chapter and links to software.

Statistical Methods in Biology

Like a data-guzzling turbo engine, advanced data mining has been powering post-genome biological studies for two
decades. Reflecting this growth, Biological Data Mining presents comprehensive data mining concepts, theories, and
applications in current biological and medical research. Each chapter is written by a distinguished team of interdisciplinary
data mining researchers who cover state-of-the-art biological topics. The first section of the book discusses challenges and
opportunities in analyzing and mining biological sequences and structures to gain insight into molecular functions. The
second section addresses emerging computational challenges in interpreting high-throughput Omics data. The book then
describes the relationships between data mining and related areas of computing, including knowledge representation,
information retrieval, and data integration for structured and unstructured biological data. The last part explores emerging
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data mining opportunities for biomedical applications. This volume examines the concepts, problems, progress, and trends
in developing and applying new data mining techniques to the rapidly growing field of genome biology. By studying the
concepts and case studies presented, readers will gain significant insight and develop practical solutions for similar
biological data mining projects in the future.

Modern Statistics for Modern Biology

An introduction to geometric and topological methods to analyze large scale biological data; includes statistics and genomic
applications.

Analyzing Ecological Data

Biostatistics with R is designed around the dynamic interplay among statistical methods, their applications in biology, and
their implementation. The book explains basic statistical concepts with a simple yet rigorous language. The development of
ideas is in the context of real applied problems, for which step-by-step instructions for using R and R-Commander are
provided. Topics include data exploration, estimation, hypothesis testing, linear regression analysis, and clustering with two
appendices on installing and using R and R-Commander. A novel feature of this book is an introduction to Bayesian analysis.
This author discusses basic statistical analysis through a series of biological examples using R and R-Commander as
computational tools. The book is ideal for instructors of basic statistics for biologists and other health scientists. The step-by-
step application of statistical methods discussed in this book allows readers, who are interested in statistics and its
application in biology, to use the book as a self-learning text.
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