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High-throughput sequencing has revolutionised the field of biological sequence
analysis. Its application has enabled researchers to address important biological
questions, often for the first time. This book provides an integrated presentation
of the fundamental algorithms and data structures that power modern sequence
analysis workflows. The topics covered range from the foundations of biological
sequence analysis (alignments and hidden Markov models), to classical index
structures (k-mer indexes, suffix arrays and suffix trees), Burrows-Wheeler
indexes, graph algorithms and a number of advanced omics applications. The
chapters feature numerous examples, algorithm visualisations, exercises and
problems, each chosen to reflect the steps of large-scale sequencing projects,
including read alignment, variant calling, haplotyping, fragment assembly,
alignment-free genome comparison, transcript prediction and analysis of
metagenomic samples. Each biological problem is accompanied by precise
formulations, providing graduate students and researchers in bioinformatics and
computer science with a powerful toolkit for the emerging applications of high-
throughput sequencing.
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High-throughput sequencing has revolutionised the field of biological sequence analysis. Its application has
enabled researchers to address important biological questions, often for the first time. This book provides an
integrated presentation of the fundamental algorithms and data structures that power modern sequence
analysis workflows. The topics covered range from the foundations of biological sequence analysis
(alignments and hidden Markov models), to classical index structures (k-mer indexes, suffix arrays and
suffix trees), Burrows-Wheeler indexes, graph algorithms and a number of advanced omics applications. The
chapters feature numerous examples, algorithm visualisations, exercises and problems, each chosen to reflect
the steps of large-scale sequencing projects, including read alignment, variant calling, haplotyping, fragment
assembly, alignment-free genome comparison, transcript prediction and analysis of metagenomic samples.
Each biological problem is accompanied by precise formulations, providing graduate students and
researchers in bioinformatics and computer science with a powerful toolkit for the emerging applications of
high-throughput sequencing.
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Editorial Review

Review
"Genome-Scale Algorithm Design is a well-thought-out ... book that fills a gap in the recent literature ... [on
algorithms] for bioinformatics. It offers a sound, clear, and rich overview of computer science methods for
the challenge of today's biological sequence analysis. I [recommend] it to students as well as to researchers
in the field."
Nadia Pisanti, University of Pisa

"This book will be a new reference text for string data structures and algorithms, and their applications in
computational molecular biology and genome analysis. The technically precise style, illustrated with a great
collection of well-designed examples and many exercises makes it an ideal resource for researchers, students
and teachers."
Jens Stoye, Universität Bielefeld

"I think the book is really great and could envision using it in courses in bioinformatics and data
compression. The book's scope, clarity, and mathematically precise, compelling explanations make the
advanced topics in genome-wide bioinformatics accessible to [a] wide audience."
Christina Boucher, Colorado State University

"This book is a timely, rigorous and comprehensive systematization of the concepts and tools at the core of
post-genome bioinformatics. By choosing to incorporate the principles of algorithms design most pertinent to
the topic, the authors have created a rare, self-contained reference that will smoothly introduce the neophyte
and assist the seasoned researcher as well as anybody who needs to understand these issues at a fundamental
level. The organization of the material, the clarity of exposition and rigor of treatment make the book an
ideal textbook for courses directed at a mixed audience coming from diverse, even distant backgrounds."
Alberto Apostolico, Georgia Institute of Technology

"A very timely textbook covering many recently established techniques and applications at a level of rigor
befitting a computer science audience."
Paul Medvedev, Pennsylvania State University

About the Author
Veli Mäkinen is a Professor of Computer Science at the University of Helsinki, Finland, where he heads a
research group working on genome-scale algorithms as part of the Finnish Center of Excellence in Cancer
Genetics Research. He has taught advanced courses on string processing, data compression, biological
sequence analysis, along with introductory courses on bioinformatics.

Djamal Belazzougui is a postdoctoral researcher at the University of Helsinki. His research topics include
hashing, succinct and compressed data structures and string algorithms.

Fabio Cunial is a postdoctoral researcher at the University of Helsinki. His research focuses on string
algorithms and genome analysis.

Alexandru I. Tomescu is a postdoctoral researcher at the University of Helsinki. His current research



interests lie at the intersection of computational biology and computer science.

Users Review

From reader reviews:

Nona Whitehouse:

Book is actually written, printed, or highlighted for everything. You can realize everything you want by a
publication. Book has a different type. As you may know that book is important point to bring us around the
world. Beside that you can your reading skill was fluently. A guide Genome-Scale Algorithm Design:
Biological Sequence Analysis in the Era of High-Throughput Sequencing will make you to end up being
smarter. You can feel far more confidence if you can know about everything. But some of you think which
open or reading a new book make you bored. It's not make you fun. Why they may be thought like that?
Have you looking for best book or acceptable book with you?

Danny Miller:

Nowadays reading books become more and more than want or need but also turn into a life style. This
reading routine give you lot of advantages. The huge benefits you got of course the knowledge the rest of the
information inside the book that improve your knowledge and information. The information you get based
on what kind of publication you read, if you want get more knowledge just go with knowledge books but if
you want feel happy read one using theme for entertaining for instance comic or novel. The actual Genome-
Scale Algorithm Design: Biological Sequence Analysis in the Era of High-Throughput Sequencing is kind of
e-book which is giving the reader unforeseen experience.

Robert Ross:

Information is provisions for those to get better life, information today can get by anyone with everywhere.
The information can be a knowledge or any news even a problem. What people must be consider if those
information which is from the former life are difficult to be find than now could be taking seriously which
one is appropriate to believe or which one the actual resource are convinced. If you obtain the unstable
resource then you obtain it as your main information you will see huge disadvantage for you. All of those
possibilities will not happen within you if you take Genome-Scale Algorithm Design: Biological Sequence
Analysis in the Era of High-Throughput Sequencing as the daily resource information.

Jason Valladares:

Reading a book can be one of a lot of pastime that everyone in the world loves. Do you like reading book
thus. There are a lot of reasons why people like it. First reading a guide will give you a lot of new details.
When you read a reserve you will get new information because book is one of numerous ways to share the
information or maybe their idea. Second, examining a book will make an individual more imaginative. When
you studying a book especially fictional book the author will bring someone to imagine the story how the
characters do it anything. Third, it is possible to share your knowledge to some others. When you read this
Genome-Scale Algorithm Design: Biological Sequence Analysis in the Era of High-Throughput Sequencing,



you can tells your family, friends and also soon about yours book. Your knowledge can inspire others, make
them reading a book.
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