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STATISTICS AND DATA ANALYSIS FOR MICROARRAYS USING R AND
BIOCONDUCTOR
CRC Press Richly illustrated in color, Statistics and Data Analysis for Microarrays
Using R and Bioconductor, Second Edition provides a clear and rigorous description
of powerful analysis techniques and algorithms for mining and interpreting biological
information. Omitting tedious details, heavy formalisms, and cryptic notations, the
text takes a hands-on,

STATISTICS AND DATA ANALYSIS FOR MICROARRAYS USING MATLAB
, 2ND EDITION
Chapman and Hall/CRC Bridging the gap between introductory theory and practical
knowledge, this second edition reﬂects the fast-moving ﬁeld of DNA microarrays by
adding new and updated chapters that cover cutting-edge microarray topics. This
edition now oﬀers the option of learning elements of MATLAB® in parallel with data
analysis. The author also includes Bioconductor tools that are linked to the
theoretical concepts discussed in the text. This edition also features more
opportunities for readers to practice everything that they have learned from the
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book. The accompanying CD-ROM provides MATLAB code and tips on how to use the
MATLAB Bioinformatics toolbox.

STATISTICAL ANALYSIS OF GENE EXPRESSION MICROARRAY DATA
CRC Press Although less than a decade old, the ﬁeld of microarray data analysis is
now thriving and growing at a remarkable pace. Biologists, geneticists, and
computer scientists as well as statisticians all need an accessible, systematic
treatment of the techniques used for analyzing the vast amounts of data generated
by large-scale gene expression studies

ANALYZING MICROARRAY GENE EXPRESSION DATA
John Wiley & Sons A multi-discipline, hands-on guide to microarray analysis of
biological processes Analyzing Microarray Gene Expression Data provides a
comprehensive review of available methodologies for the analysis of data derived
from the latest DNA microarray technologies. Designed for biostatisticians entering
the ﬁeld of microarray analysis as well as biologists seeking to more eﬀectively
analyze their own experimental data, the text features a unique interdisciplinary
approach and a combined academic and practical perspective that oﬀers readers the
most complete and applied coverage of the subject matter to date. Following a basic
overview of the biological and technical principles behind microarray
experimentation, the text provides a look at some of the most eﬀective tools and
procedures for achieving optimum reliability and reproducibility of research results,
including: An in-depth account of the detection of genes that are diﬀerentially
expressed across a number of classes of tissues Extensive coverage of both cluster
analysis and discriminant analysis of microarray data and the growing applications of
both methodologies A model-based approach to cluster analysis, with emphasis on
the use of the EMMIX-GENE procedure for the clustering of tissue samples The latest
data cleaning and normalization procedures The uses of microarray expression data
for providing important prognostic information on the outcome of disease

MICROARRAY DATA
STATISTICAL ANALYSIS USING R
Alpha Science International, Limited Functional Genomics, a branch of
bioinformatics, is essentially an interdisciplinary subject in which biologists,
statisticians and computer experts interact to analyze the microarray data. This book
caters to the needs of all the three disciplines. For biologists and computer
scientists, it explains concepts of statistics and statistical inference. For Biologists
and Statisticians, it provides annotated R programs to analyze microarray data. For
Statisticians and Computer scientists, it explains basics of biology relevant to
microarray experiment. Thus, the book will be useful to scientists from all the three
disciplines, with not much knowledge of other disciplines, to analyze microarray data
and interpret the results.
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THE ANALYSIS OF GENE EXPRESSION DATA
METHODS AND SOFTWARE
Springer Science & Business Media This book presents practical approaches for the
analysis of data from gene expression micro-arrays. It describes the conceptual and
methodological underpinning for a statistical tool and its implementation in software.
The book includes coverage of various packages that are part of the Bioconductor
project and several related R tools. The materials presented cover a range of
software tools designed for varied audiences.

EXPLORATION AND ANALYSIS OF DNA MICROARRAY AND PROTEIN
ARRAY DATA
John Wiley & Sons

MICROARRAY GENE EXPRESSION DATA ANALYSIS
A BEGINNER'S GUIDE
John Wiley & Sons This guide covers aspects of designing microarray experiments
and analysing the data generated, including information on some of the tools that
are available from non-commercial sources. Concepts and principles underpinning
gene expression analysis are emphasised and wherever possible, the mathematics
has been simpliﬁed. The guide is intended for use by graduates and researchers in
bioinformatics and the life sciences and is also suitable for statisticians who are
interested in the approaches currently used to study gene expression. Microarrays
are an automated way of carrying out thousands of experiments at once, and allows
scientists to obtain huge amounts of information very quickly Short, concise text on
this diﬃcult topic area Clear illustrations throughout Written by well-known teachers
in the subject Provides insight into how to analyse the data produced from
microarrays

DNA METHYLATION MICROARRAYS
EXPERIMENTAL DESIGN AND STATISTICAL ANALYSIS
CRC Press Providing an interface between dry-bench bioinformaticians and wet-lab
biologists, DNA Methylation Microarrays: Experimental Design and Statistical
Analysis presents the statistical methods and tools to analyze high-throughput
epigenomic data, in particular, DNA methylation microarray data. Since these
microarrays share the same under

STATISTICS FOR MICROARRAYS
DESIGN, ANALYSIS AND INFERENCE
John Wiley & Sons Interest in microarrays has increased considerably in the last ten
years. This increase in the use of microarray technology has led to the need for good
standards of microarray experimental notation, data representation, and the

3

4

introduction of standard experimental controls, as well as standard data
normalization and analysis techniques. Statistics for Microarrays: Design, Analysis
and Inference is the ﬁrst book that presents a coherent and systematic overview of
statistical methods in all stages in the process of analysing microarray data – from
getting good data to obtaining meaningful results. Provides an overview of statistics
for microarrays, including experimental design, data preparation, image analysis,
normalization, quality control, and statistical inference. Features many examples
throughout using real data from microarray experiments. Computational techniques
are integrated into the text. Takes a very practical approach, suitable for
statistically-minded biologists. Supported by a Website featuring colour images,
software, and data sets. Primarily aimed at statistically-minded biologists,
bioinformaticians, biostatisticians, and computer scientists working with microarray
data, the book is also suitable for postgraduate students of bioinformatics.

ANALYSIS OF MICROARRAY GENE EXPRESSION DATA
Springer Science & Business Media After genomic sequencing, microarray
technology has emerged as a widely used platform for genomic studies in the life
sciences. Microarray technology provides a systematic way to survey DNA and RNA
variation. With the abundance of data produced from microarray studies, however,
the ultimate impact of the studies on biology will depend heavily on data mining and
statistical analysis. The contribution of this book is to provide readers with an
integrated presentation of various topics on analyzing microarray data.

DNA MICROARRAYS, PART B: DATABASES AND STATISTICS
Elsevier Modern DNA microarray technologies have evolved over the past 25 years
to the point where it is now possible to take many million measurements from a
single experiment. These two volumes, Parts A & B in the Methods in Enzymology
series provide methods that will shepard any molecular biologist through the process
of planning, performing, and publishing microarray results. Part A starts with an
overview of a number of microarray platforms, both commercial and academically
produced and includes wet bench protocols for performing traditional expression
analysis and derivative techniques such as detection of transcription factor
occupancy and chromatin status. Wet-bench protocols and troubleshooting
techniques continue into Part B. These techniques are well rooted in traditional
molecular biology and while they require traditional care, a researcher that can
reproducibly generate beautiful Northern or Southern blots should have no diﬃculty
generating beautiful array hybridizations. Data management is a more recent
problem for most biologists. The bulk of Part B provides a range of techniques for
data handling. This includes critical issues, from normalization within and between
arrays, to uploading your results to the public repositories for array data, and how to
integrate data from multiple sources. There are chapters in Part B for both the
debutant and the expert bioinformatician. Provides an overview of platforms Includes
experimental design and wet bench protocols Presents statistical and data analysis
methods, array databases, data visualization and meta analysis
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MICROARRAY BIOINFORMATICS
Cambridge University Press Table of contents

STATISTICAL METHODS FOR MICROARRAY DATA ANALYSIS
METHODS AND PROTOCOLS
Humana Press Microarrays for simultaneous measurement of redundancy of RNA
species are used in fundamental biology as well as in medical research.
Statistically,a microarray may be considered as an observation of very high
dimensionality equal to the number of expression levels measured on it. In Statistical
Methods for Microarray Data Analysis: Methods and Protocols, expert researchers in
the ﬁeld detail many methods and techniques used to study microarrays, guiding the
reader from microarray technology to statistical problems of speciﬁc multivariate
data analysis. Written in the highly successful Methods in Molecular BiologyTM series
format, the chapters include the kind of detailed description and implementation
advice that is crucial for getting optimal results in the laboratory. Thorough and
intuitive, Statistical Methods for Microarray Data Analysis: Methods and Protocols
aids scientists in continuing to study microarrays and the most current statistical
methods.

GUIDE TO ANALYSIS OF DNA MICROARRAY DATA
John Wiley & Sons Written for biologists and medical researchers who don't have
anyspecial training in data analysis and statistics, Guide to Analysisof DNA
Microarray Data, Second Edition begins where DNA arrayequipment leaves oﬀ: the
image produced by the microarray. Thetext deals with the questions that arise
starting at this point,providing an introduction to microarray technology, then
moving onto image analysis, data analysis, cluster analysis, andbeyond. With all
chapters rewritten, updated, and expanded to include thelatest generation of
technology and methods, Guide to Analysis ofDNA Microarray Data, Second Edition
oﬀers practitioners reliableinformation using concrete examples and a clear,
comprehensiblestyle. This Second Edition features entirely new chapters on: * Image
analysis * Experiment design * Automated analysis, integrated analysis, and
systemsbiology * Interpretation of results Intended for readers seeking practical
applications, this textcovers a broad spectrum of proven approaches in this
rapidlygrowing technology. Additional features include further readingsuggestions
for each chapter, as well as a thorough review ofavailable analysis software.

DATA ANALYSIS TOOLS FOR DNA MICROARRAYS
Chapman and Hall/CRC Technology today allows the collection of biological
information at an unprecedented level of detail and in increasingly vast quantities.
To reap real knowledge from the mountains of data produced, however, requires
interdisciplinary skills-a background not only in biology but also in computer science
and the tools and techniques of data analysis. To help meet the challenges of DNA
research, Data Analysis Tools for DNA Microarrays builds the foundation in the
statistics and data analysis tools needed by biologists and provides the overview of
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microarrays needed by computer scientists. It ﬁrst presents the basics of microarray
technology and more importantly, the speciﬁc problems the technology poses from
the data analysis perspective. It then introduces the fundamentals of statistics and
the details of the techniques most commonly used to analyze microarray data. The
ﬁnal chapter focuses on commercial applications with sections exploring various
software packages from BioDiscovery, Insightful, SAS, and Spotﬁre. The book is
richly illustrated with more than 230 ﬁgures in full color and comes with a CD-ROM
containing full-feature trial versions of software for image analysis (ImaGene,
BioDiscovery Inc.) and data analysis (GeneSight, BioDiscovery Inc. and S-Plus Array
Analyzer, Insightful Inc.). Written in simple language and illustrated in full color, Data
Analysis Tools for DNA Microarrays lowers the communication barrier between life
scientists and analytical scientists. It prepares those charged with analyzing
microarray data to make informed choices about the techniques to use in a given
situation and contribute to further advances in the ﬁeld.

META-ANALYSIS AND COMBINING INFORMATION IN GENETICS AND
GENOMICS
CRC Press Novel Techniques for Analyzing and Combining Data from Modern
Biological Studies Broadens the Traditional Deﬁnition of Meta-Analysis With the
diversity of data and meta-data now available, there is increased interest in
analyzing multiple studies beyond statistical approaches of formal meta-analysis.
Covering an extensive range of quantitative information combination methods, Metaanalysis and Combining Information in Genetics and Genomics looks at how to
analyze multiple studies from a broad perspective. After presenting the basic ideas
and tools of meta-analysis, the book addresses the combination of similar data
types: genotype data from genome-wide linkage scans and data derived from
microarray gene expression experiments. The expert contributors show how some
data combination problems can arise even within the same basic framework and
oﬀer solutions to these problems. They also discuss the combined analysis of
diﬀerent data types, giving readers an opportunity to see data combination
approaches in action across a wide variety of genome-scale investigations. As
heterogeneous data sets become more common, biological understanding will be
signiﬁcantly aided by jointly analyzing such data using fundamentally sound
statistical methodology. This book provides many novel techniques for analyzing
data from modern biological studies that involve multiple data sets, either of the
same type or multiple data sources.

HIGH-DIMENSIONAL MICROARRAY DATA ANALYSIS
CANCER GENE DIAGNOSIS AND MALIGNANCY INDEXES BY
MICROARRAY
Springer This book shows how to decompose high-dimensional microarrays into
small subspaces (Small Matryoshkas, SMs), statistically analyze them, and perform
cancer gene diagnosis. The information is useful for genetic experts, anyone who
analyzes genetic data, and students to use as practical textbooks. Discriminant
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analysis is the best approach for microarray consisting of normal and cancer classes.
Microarrays are linearly separable data (LSD, Fact 3). However, because most linear
discriminant function (LDF) cannot discriminate LSD theoretically and error rates are
high, no one had discovered Fact 3 until now. Hard-margin SVM (H-SVM) and Revised
IP-OLDF (RIP) can ﬁnd Fact3 easily. LSD has the Matryoshka structure and is easily
decomposed into many SMs (Fact 4). Because all SMs are small samples and LSD,
statistical methods analyze SMs easily. However, useful results cannot be obtained.
On the other hand, H-SVM and RIP can discriminate two classes in SM entirely.
RatioSV is the ratio of SV distance and discriminant range. The maximum RatioSVs of
six microarrays is over 11.67%. This fact shows that SV separates two classes by
window width (11.67%). Such easy discrimination has been unresolved since 1970.
The reason is revealed by facts presented here, so this book can be read and
enjoyed like a mystery novel. Many studies point out that it is diﬃcult to separate
signal and noise in a high-dimensional gene space. However, the deﬁnition of the
signal is not clear. Convincing evidence is presented that LSD is a signal. Statistical
analysis of the genes contained in the SM cannot provide useful information, but it
shows that the discriminant score (DS) discriminated by RIP or H-SVM is easily LSD.
For example, the Alon microarray has 2,000 genes which can be divided into 66 SMs.
If 66 DSs are used as variables, the result is a 66-dimensional data. These signal
data can be analyzed to ﬁnd malignancy indicators by principal component analysis
and cluster analysis.

KNOWLEDGE EXPLORATION IN LIFE SCIENCE INFORMATICS
INTERNATIONAL SYMPOSIUM KELSI 2004, MILAN, ITALY, NOVEMBER
25-26, 2004, PROCEEDINGS
Springer This volume of the Springer Lecture Notes in Computer Science series
contains the contributions presented at the International Symposium on Knowledge
Exploration in Life Science Informatics (KELSI 2004) held in Milan, Italy, 25-26
November 2004. The two main objectives of the symposium were: • To explore the
symbiosis between information and knowledge technologies and v- ious life science
disciplines, such as biochemistry, biology, neuroscience, medical research, social
sciences, and so on. • To investigate the synergy among diﬀerent life science
informatics areas, including
cheminformatics,bioinformatics,neuroinformatics,medical informatics,systems ology, socionics, and others. Modern life sciences investigate phenomena and
systems at the level of molecules, cells, tissues, organisms, and populations. Typical
areas of interest include natural e- lution, development,disease,
behavior,cognition,and consciousness.This quest is geratinganoverwhelmingandfast-growingamountofdata,information,andknowledge,
re?ecting living systems at diﬀerent levels of organization. Future progress of the life
sciences will depend on eﬀective and ef?cient management, sharing, and
exploitation of these resources by computational means.
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COMPUTATIONAL AND STATISTICAL APPROACHES TO GENOMICS
Springer Science & Business Media The second edition of this book adds eight new
contributors to reﬂect a modern cutting edge approach to genomics. It contains the
newest research results on genomic analysis and modeling using state-of-the-art
methods from engineering, statistics, and genomics. These tools and models are
then applied to real biological and clinical problems. The book’s original seventeen
chapters are also updated to provide new initiatives and directions.

MICROARRAY BIOINFORMATICS
Humana This book provides a comprehensive, interdisciplinary collection of the
main, up-to-date methods, tools, and techniques for microarray data analysis,
covering the necessary steps for the acquisition of the data, its preprocessing, and
its posterior analysis. Featuring perspectives from biology, computer science, and
statistics, the volume explores machine learning methods such as clustering, feature
selection, classiﬁcation, data normalization, and missing value imputation, as well as
the statistical analysis of the data and the most popular computer tools to analyze
microarray data. Written for the highly successful Methods in Molecular Biology
series, chapters include the kind of detailed implementation advice that will aid
researchers in getting successful results. Cutting-edge and authoritative, Microarray
Bioinformatics serves as an ideal guide for researchers and graduate students in
bioinformatics, with basic knowledge in biology and computer science, and with a
view to work with microarray datasets.

METHODS OF MICROARRAY DATA ANALYSIS V
Springer Science & Business Media This book is dedicated solely to the analysis of
microarray data. Its unique approach of presenting diﬀerent methods by analyzing
the same data set shows the strengths and weakness of each method. Part of the
book is devoted to review papers, which provide a more general look at various
analytical approaches. It also presents some background readings for the advanced
topics discussed in the CAMDA papers.

BIOINFORMATICS AND COMPUTATIONAL BIOLOGY SOLUTIONS USING
R AND BIOCONDUCTOR
Springer Science & Business Media Full four-color book. Some of the editors created
the Bioconductor project and Robert Gentleman is one of the two originators of R. All
methods are illustrated with publicly available data, and a major section of the book
is devoted to fully worked case studies. Code underlying all of the computations that
are shown is made available on a companion website, and readers can reproduce
every number, ﬁgure, and table on their own computers.

GENE EXPRESSION STUDIES USING AFFYMETRIX MICROARRAYS
CRC Press The Aﬀymetrix GeneChip® system is one of the most widely adapted
microarray platforms. However, due to the overwhelming amount of information
available, many Aﬀymetrix users tend to stick to the default analysis settings and
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may end up drawing sub-optimal conclusions. Written by a molecular biologist and a
biostatistician with a combined decade of experience in practical expression proﬁling
experiments and data analyses, Gene Expression Studies Using Aﬀymetrix
Microarrays tears down the omnipresent language barriers among molecular biology,
bioinformatics, and biostatistics by explaining the entire process of a gene
expression study from conception to conclusion. Truly Multidisciplinary: Merges
Molecular Biology, Bioinformatics, and Biostatistics This authoritative resource
covers important technical and statistical pitfalls and problems, helping not only to
explain concepts outside the domain of researchers, but to provide additional
guidance in their ﬁeld of expertise. The book also describes technical and statistical
methods conceptually with illustrative, full-color examples, enabling those
inexperienced with gene expression studies to grasp the basic principles. Gene
Expression Studies Using Aﬀymetrix Microarrays provides novices with a detailed,
yet focused introductory course and practical user guide. Specialized experts will
also ﬁnd it useful as a translation dictionary to understand other involved disciplines
or to get a broader picture of microarray gene expression studies in general.
Although focusing on Aﬀymetrix gene expression, this globally relevant guide covers
topics that are equally useful for other microarray platforms and other Aﬀymetrix
applications.

DNA MICROARRAYS AND RELATED GENOMICS TECHNIQUES
DESIGN, ANALYSIS, AND INTERPRETATION OF EXPERIMENTS
CRC Press Considered highly exotic tools as recently as the late 1990s, microarrays
are now ubiquitous in biological research. Traditional statistical approaches to design
and analysis were not developed to handle the high-dimensional, small sample
problems posed by microarrays. In just a few short years the number of statistical
papers providing approaches

BATCH EFFECTS AND NOISE IN MICROARRAY EXPERIMENTS
SOURCES AND SOLUTIONS
John Wiley & Sons Batch Eﬀects and Noise in Microarray Experiments: Sources and
Solutions looks at the issue of technical noise and batch eﬀects in microarray studies
and illustrates how to alleviate such factors whilst interpreting the relevant biological
information. Each chapter focuses on sources of noise and batch eﬀects before
starting an experiment, with examples of statistical methods for detecting,
measuring, and managing batch eﬀects within and across datasets provided online.
Throughout the book the importance of standardization and the value of standard
operating procedures in the development of genomics biomarkers is emphasized.
Key Features: A thorough introduction to Batch Eﬀects and Noise in Microrarray
Experiments. A unique compilation of review and research articles on handling of
batch eﬀects and technical and biological noise in microarray data. An extensive
overview of current standardization initiatives. All datasets and methods used in the
chapters, as well as colour images, are available on www.the-batch-eﬀect-book.org,
so that the data can be reproduced. An exciting compilation of state-of-the-art
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review chapters and latest research results, which will beneﬁt all those involved in
the planning, execution, and analysis of gene expression studies.

FUNCTIONAL GENOMICS
METHODS AND PROTOCOLS
Springer Science & Business Media This collection of robust, readily reproducible
methods for microarray-based studies includes expert guidance in the optimal data
analysis and informatics. On the methods side are proven techniques for monitoring
subcellular RNA localization en masse, for mapping chromosomes at the resolution of
a single gene, and for surveying the steady-state genome-wide distribution of DNA
binding proteins in vivo. For those workers dealing with massive data sets, the book
discusses the methodological aspects of data analysis and informatics in the design
of microarray experiments, the choice of test statistic, and the assessment of
observational signiﬁcance, data reduction, and clustering. Employ spotted
microarrays on glass, plastic, and nylon membranes Print microarrays, isolating RNA,
and labeling probes.

METHODS OF MICROARRAY DATA ANALYSIS
Springer Science & Business Media Papers from CAMDA 2000, December 18-19,
2000, Duke University, Durham, NC, USA

RNA-SEQ DATA ANALYSIS
A PRACTICAL APPROACH
CRC Press The State of the Art in Transcriptome AnalysisRNA sequencing (RNA-seq)
data oﬀers unprecedented information about the transcriptome, but harnessing this
information with bioinformatics tools is typically a bottleneck. RNA-seq Data
Analysis: A Practical Approach enables researchers to examine diﬀerential
expression at gene, exon, and transcript le

CLASSIFICATION, CLUSTERING, AND DATA ANALYSIS
RECENT ADVANCES AND APPLICATIONS
Springer Science & Business Media The book presents a long list of useful methods
for classiﬁcation, clustering and data analysis. By combining theoretical aspects with
practical problems, it is designed for researchers as well as for applied statisticians
and will support the fast transfer of new methodological advances to a wide range of
applications.

MOLECULAR DATA ANALYSIS USING R
John Wiley & Sons 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
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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.

CLINICAL TRIAL DATA ANALYSIS USING R AND SAS
CRC Press Review of the First Edition "The goal of this book, as stated by the
authors, is to ﬁll the knowledge gap that exists between developed statistical
methods and the applications of these methods. Overall, this book achieves the goal
successfully and does a nice job. I would highly recommend it ...The example-based
approach is easy to follow and makes the book a very helpful desktop reference for
many biostatistics methods."—Journal of Statistical Software Clinical Trial Data
Analysis Using R and SAS, Second Edition provides a thorough presentation of
biostatistical analyses of clinical trial data with step-by-step implementations using R
and SAS. The book’s practical, detailed approach draws on the authors’ 30 years’
experience in biostatistical research and clinical development. The authors develop
step-by-step analysis code using appropriate R packages and functions and SAS
PROCS, which enables readers to gain an understanding of the analysis methods and
R and SAS implementation so that they can use these two popular software
packages to analyze their own clinical trial data. What’s New in the Second Edition
Adds SAS programs along with the R programs for clinical trial data analysis.
Updates all the statistical analysis with updated R packages. Includes correlated data
analysis with multivariate analysis of variance. Applies R and SAS to clinical trial data
from hypertension, duodenal ulcer, beta blockers, familial andenomatous polyposis,
and breast cancer trials. Covers the biostatistical aspects of various clinical trials,
including treatment comparisons, time-to-event endpoints, longitudinal clinical trials,
and bioequivalence trials.

STATISTICAL METHODS IN BIOINFORMATICS
AN INTRODUCTION
Springer Science & Business Media Advances in computers and biotechnology have
had a profound impact on biomedical research, and as a result complex data sets
can now be generated to address extremely complex biological questions.
Correspondingly, advances in the statistical methods necessary to analyze such data
are following closely behind the advances in data generation methods. The statistical
methods required by bioinformatics present many new and diﬃcult problems for the
research community. This book provides an introduction to some of these new
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methods. The main biological topics treated include sequence analysis, BLAST,
microarray analysis, gene ﬁnding, and the analysis of evolutionary processes. The
main statistical techniques covered include hypothesis testing and estimation,
Poisson processes, Markov models and Hidden Markov models, and multiple testing
methods. The second edition features new chapters on microarray analysis and on
statistical inference, including a discussion of ANOVA, and discussions of the
statistical theory of motifs and methods based on the hypergeometric distribution.
Much material has been clariﬁed and reorganized. The book is written so as to
appeal to biologists and computer scientists who wish to know more about the
statistical methods of the ﬁeld, as well as to trained statisticians who wish to become
involved with bioinformatics. The earlier chapters introduce the concepts of
probability and statistics at an elementary level, but with an emphasis on material
relevant to later chapters and often not covered in standard introductory texts. Later
chapters should be immediately accessible to the trained statistician. Suﬃcient
mathematical background consists of introductory courses in calculus and linear
algebra. The basic biological concepts that are used are explained, or can be
understood from the context, and standard mathematical concepts are summarized
in an Appendix. Problems are provided at the end of each chapter allowing the
reader to develop aspects of the theory outlined in the main text. Warren J. Ewens
holds the Christopher H. Brown Distinguished Professorship at the University of
Pennsylvania. He is the author of two books, Population Genetics and Mathematical
Population Genetics. He is a senior editor of Annals of Human Genetics and has
served on the editorial boards of Theoretical Population Biology, GENETICS,
Proceedings of the Royal Society B and SIAM Journal in Mathematical Biology. He is a
fellow of the Royal Society and the Australian Academy of Science. Gregory R. Grant
is a senior bioinformatics researcher in the University of Pennsylvania Computational
Biology and Informatics Laboratory. He obtained his Ph.D. in number theory from the
University of Maryland in 1995 and his Masters in Computer Science from the
University of Pennsylvania in 1999. Comments on the ﬁrst edition: "This book would
be an ideal text for a postgraduate course...[and] is equally well suited to individual
study.... I would recommend the book highly." (Biometrics) "Ewens and Grant have
given us a very welcome introduction to what is behind those pretty [graphical user]
interfaces." (Naturwissenschaften) "The authors do an excellent job of presenting the
essence of the material without getting bogged down in mathematical details."
(Journal American Statistical Association) "The authors have restructured classical
material to a great extent and the new organization of the diﬀerent topics is one of
the outstanding services of the book." (Metrika)

RESAMPLING-BASED MULTIPLE TESTING
EXAMPLES AND METHODS FOR P-VALUE ADJUSTMENT
John Wiley & Sons Combines recent developments in resampling technology
(including the bootstrap) with new methods for multiple testing that are easy to use,
convenient to report and widely applicable. Software from SAS Institute is available
to execute many of the methods and programming is straightforward for other
applications. Explains how to summarize results using adjusted p-values which do
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not necessitate cumbersome table look-ups. Demonstrates how to incorporate
logical constraints among hypotheses, further improving power.

COMPUTER SIMULATION AND DATA ANALYSIS IN MOLECULAR
BIOLOGY AND BIOPHYSICS
AN INTRODUCTION USING R
Springer Science & Business Media This book provides an introduction to two
important aspects of modern bioch- istry, molecular biology, and biophysics:
computer simulation and data analysis. My aim is to introduce the tools that will
enable students to learn and use some f- damental methods to construct
quantitative models of biological mechanisms, both
deterministicandwithsomeelementsofrandomness;tolearnhowconceptsofpr- ability
can help to understand important features of DNA sequences; and to apply a useful
set of statistical methods to analysis of experimental data. The availability of very
capable but inexpensive personal computers and software makes it possible to do
such work at a much higher level, but in a much easier way, than ever before.
TheExecutiveSummaryofthein?uential2003reportfromtheNationalAcademy of
Sciences, “BIO 2010: Transforming Undergraduate Education for Future - search
Biologists” [12], begins The interplay of the recombinant DNA, instrumentation, and
digital revolutions has p- foundly transformed biological research. The con?uence of
these three innovations has led to important discoveries, such as the mapping of the
human genome. How biologists design, perform, and analyze experiments is
changing swiftly. Biological concepts and models are becoming more quantitative,
and biological research has become critically dependent on concepts and methods
drawn from other scienti?c disciplines. The connections between the biological
sciences and the physical sciences, mathematics, and computer science are rapidly
becoming deeper and more extensive.

INTRODUCTION TO BIOINFORMATICS WITH R
A PRACTICAL GUIDE FOR BIOLOGISTS
CRC Press In biological research, the amount of data available to researchers has
increased so much over recent years, it is becoming increasingly diﬃcult to
understand the current state of the art without some experience and understanding
of data analytics and bioinformatics. An Introduction to Bioinformatics with R: A
Practical Guide for Biologists leads the reader through the basics of computational
analysis of data encountered in modern biological research. With no previous
experience with statistics or programming required, readers will develop the ability
to plan suitable analyses of biological datasets, and to use the R programming
environment to perform these analyses. This is achieved through a series of case
studies using R to answer research questions using molecular biology datasets.
Broadly applicable statistical methods are explained, including linear and rank-based
correlation, distance metrics and hierarchical clustering, hypothesis testing using
linear regression, proportional hazards regression for survival data, and principal
component analysis. These methods are then applied as appropriate throughout the
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case studies, illustrating how they can be used to answer research questions. Key
Features: · Provides a practical course in computational data analysis suitable for
students or researchers with no previous exposure to computer programming. ·
Describes in detail the theoretical basis for statistical analysis techniques used
throughout the textbook, from basic principles · Presents walk-throughs of data
analysis tasks using R and example datasets. All R commands are presented and
explained in order to enable the reader to carry out these tasks themselves. · Uses
outputs from a large range of molecular biology platforms including DNA methylation
and genotyping microarrays; RNA-seq, genome sequencing, ChIP-seq and bisulphite
sequencing; and high-throughput phenotypic screens. · Gives worked-out examples
geared towards problems encountered in cancer research, which can also be applied
across many areas of molecular biology and medical research. This book has been
developed over years of training biological scientists and clinicians to analyse the
large datasets available in their cancer research projects. It is appropriate for use as
a textbook or as a practical book for biological scientists looking to gain
bioinformatics skills.

DATA ANALYSIS FOR THE LIFE SCIENCES WITH R
CRC Press This book covers several of the statistical concepts and data analytic skills
needed to succeed in data-driven life science research. The authors proceed from
relatively basic concepts related to computed p-values to advanced topics related to
analyzing highthroughput data. They include the R code that performs this analysis
and connect the lines of code to the statistical and mathematical concepts
explained.

DATA ANALYSIS AND VISUALIZATION IN GENOMICS AND PROTEOMICS
John Wiley & Sons 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

A BIOLOGIST'S GUIDE TO ANALYSIS OF DNA MICROARRAY DATA
John Wiley & Sons A great introductory book that details reliable approaches to
problems met instandard microarray data analyses. It provides examples of
establishedapproaches such as cluster analysis, function prediction, and principle
component analysis. Discover real examples to illustrate the key concepts of data
analysis. Written for those without any advanced background in math, statistics, or
computer sciences, this book is essential for anyone interested in harnessing the
immense potential of microarrays in biology and medicine.
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ANALYSIS OF MICROARRAY DATA
A NETWORK-BASED APPROACH
John Wiley & Sons This book is the ﬁrst to focus on the application of mathematical
networks for analyzing microarray data. This method goes well beyond the standard
clustering methods traditionally used. From the contents: * Understanding and
Preprocessing Microarray Data * Clustering of Microarray Data * Reconstruction of
the Yeast Cell Cycle by Partial Correlations of Higher Order * Bilayer Veriﬁcation
Algorithm * Probabilistic Boolean Networks as Models for Gene Regulation *
Estimating Transcriptional Regulatory Networks by a Bayesian Network * Analysis of
Therapeutic Compound Eﬀects * Statistical Methods for Inference of Genetic
Networks and Regulatory Modules * Identiﬁcation of Genetic Networks by Structural
Equations * Predicting Functional Modules Using Microarray and Protein Interaction
Data * Integrating Results from Literature Mining and Microarray Experiments to
Infer Gene Networks The book is for both, scientists using the technique as well as
those developing new analysis techniques.
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