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For over 35 years, biological scientists have come to rely on the research protocols and
methodologies in the critically acclaimedMethods in Molecular Biology series. The series was
the first to introduce the step-by-step protocols approach that has become the standard in all
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series. Tested and trusted, comprehensive and reliable, all protocols from the series are
indexed in PubMed.
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Preface

Nucleic acids (DNA and RNA) are key repositories of genetic information, and their primary
sequence of four canonical nucleobases (A, C, G, T/U) in genomes and transcriptomes
defines the genetic blueprints and cellular identities across all branches of life. Moreover, it is
recognized that diversity within an organism is often governed by dynamic chemical mod-
ifications of nucleobases, which can operate as a regulatory layer to fine-tune key molecular
and cellular processes. Changes in epigenomic and epitranscriptomic landscapes can affect a
variety of such processes (e.g., transcription, translation, differentiation, and maintenance of
genome integrity) and are often linked to the onset and progression of disease. Our
understanding of the biochemistry and biological significance of the more than 45 DNA
and 170 RNA chemical modifications reported to date [1, 2] has been largely propelled by
high-throughput sequencing technologies and mass-spectrometry-based approaches, cou-
pled with chemical, enzymatic, or antibody-dependent methodologies. In parallel, we have
witnessed the development of increasingly robust computational methods and statistical
tools tailored to make sense of a growing volume of often heterogeneous and noisy epi-ome
data. In this book, the reader is introduced to state-of-the-art computational methods
designed to manage, analyze, and generally leverage epigenomic and epitranscriptomic
data. Topics include fine-mapping and quantification of modifications, visual analytics,
imputation methods, supervised analysis, and integrative approaches for single-cell data.
Ultimately this compendium will be of interest to a broad audience including students,
biologists, bioinformaticians, and biomedical researchers.

Évry, France Pedro H. Oliveira
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MATTHIEU DEFRANCE • Université Libre de Bruxelles, Interuniversity Institute of
Bioinformatics in Brussels (IB2), Brussels, Belgium

ANNA DELGADO-TEJEDOR • Centre for Genomic Regulation (CRG), The Barcelona Institute
of Science and Technology, Barcelona, Spain; Universitat Pompeu Fabra (UPF), Barcelona,
Spain

LUCIANO DI CROCE • Centre for Genomic Regulation (CRG), Barcelona Institute of Science
and Technology, Barcelona, Spain; Universitat Pompeu Fabra (UPF), Barcelona, Spain;
ICREA, Barcelona, Spain

KARISSA DIESELDORFF JONES • Department of Computational Biology, St. Jude Children’s
Research Hospital, Memphis, TN, USA

CHRISTOPH DIETERICH • Klaus Tschira Institute for Integrative Computational Cardiology,
University Heidelberg, Heidelberg, Germany; Department of Internal Medicine III
(Cardiology, Angiology, and Pneumology), University Hospital Heidelberg, Heidelberg,
Germany; German Centre for Cardiovascular Research (DZHK)-Partner Site HD/MA,
Heidelberg, Germany
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UAR2008/US40 IBSLor, EpiRNA-Seq Core facility, F-54000, Nancy, France



Contributors xi

JULIA PONOMARENKO • Centre for Genomic Regulation (CRG), The Barcelona Institute of
Science and Technology, Barcelona, Spain; Universitat Pompeu Fabra (UPF), Barcelona,
Spain

DANIEL PUTNAM • Department of Computational Biology, St. Jude Children’s Research
Hospital, Memphis, TN, USA

KHAIRI REDA • Department of Human-Centered Computing, School of Informatics and
Computing, Indiana University Purdue University, Indianapolis, IN, USA

RON SCHWESSINGER • MRC WIMM Centre for Computational Biology, MRC Weatherall
Institute of Molecular Medicine, University of Oxford, Oxford, UK

ANDREW M. SHAFIK • Department of Human Genetics, Emory University School of Medicine,
Atlanta, GA, USA

BOWEN SONG • Department of Mathematical Sciences, Xi’an Jiaotong-Liverpool University,
Suzhou, Jiangsu, China; Institute of Systems, Molecular and Integrative Biology, University
of Liverpool, Liverpool, UK

JIANGNING SONG • Biomedicine Discovery Institute, Monash University, Melbourne, VIC,
Australia; Monash Data Futures Institute, Monash University, Melbourne, VIC, Australia

KUN SUN • Institute of Cancer Research, Shenzhen Bay Laboratory, Shenzhen, China
KAI TAN • Center for Childhood Cancer Research, The Children’s Hospital of Philadelphia,

Philadelphia, PA, USA; Department of Biomedical and Health Informatics, The
Children’s Hospital of Philadelphia, Philadelphia, PA, USA; Department of Genetics,
University of Pennsylvania, Philadelphia, PA, USA; Penn Epigenetics Institute, University
of Pennsylvania, Philadelphia, PA, USA; Department of Pediatrics, University of
Pennsylvania, Philadelphia, PA, USA

YASIN UZUN • Center for Childhood Cancer Research, The Children’s Hospital of
Philadelphia, Philadelphia, PA, USA; Department of Biomedical and Health Informatics,
The Children’s Hospital of Philadelphia, Philadelphia, PA, USA

SAMUEL WEIN • Center for Bioinformatics Tübingen, University of Tübingen, Tübingen,
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