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For over 35 years, biological scientists have come to rely on the research protocols and
methodologies in the critically acclaimed Methods in Molecular Biology series. The series was
the first to introduce the step-by-step protocols approach that has become the standard in all
biomedical protocol publishing. Each protocol is provided in readily-reproducible step-by-
step fashion, opening with an introductory overview, a list of the materials and reagents
needed to complete the experiment, and followed by a detailed procedure that is supported
with a helpful notes section offering tips and tricks of the trade as well as troubleshooting
advice. These hallmark features were introduced by series editor Dr. John Walker and
constitute the key ingredient in each and every volume of the Methods in Molecular Biology
series. Tested and trusted, comprehensive and reliable, all protocols from the series are
indexed in PubMed.
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Preface

Gel electrophoresis of DNA is one of many routine laboratory methods in molecular biology
and is used for the analysis and purification of DNA fragments. To date, electrophoresis has
been used for the analysis of various DNA reactions in vitro, such as polymerase chain
reaction (PCR), restriction enzyme digestion, characterization of enzymes involved in DNA
reactions, and sequencing. There is no doubt that electrophoresis has contributed to
biological studies, particularly the understanding of single gene function(s). A recent
trend in molecular biology is to endeavor to understand the genome-wide functions of
biochemical DNA reactions within cells including the detection of intermediate DNA
structures. To address this, many new techniques have been developed, among them new
applications for DNA electrophoresis. For successful genome-wide analysis, it is important
that the technical aspects of electrophoresis and DNA sample preparation are considered.
Therefore, I have collected step-by-step protocols covering these aspects that are applicable
to various species including bacteria, yeasts, and mammalian cells.

Finally, I would like to thank all the contributors that have enabled the publication of
this book, especially to those scientists who have shared their hands-on expertise through
their publications. Without their contribution, this book would not have been possible.

Yufu, Oita, Japan Katsubivo Hanada



Contents

Preflice . ...
COMVIDULOTS. . . oot e e
1 Introduction and Perspectives of DNA Electrophoresis......................
Katsuhiro Hanada
2 Two-Dimensional Gel Electrophoresis to Resolve DNA Topoisomers .........
Elizabeth G. Gibson, Alexandrvia A. Oviatt, and Neil Osheroff
3 Using Two-Dimensional Intact Mitochondrial DNA (mtDNA)

10

11

12

Agarose Gel Electrophoresis (2D-IMAGE) to Detect Changes

in Topology Associated with Mitochondrial Replication,

Transcription, and Damage ........... .
Jill E. Kolesar and Brett A. Kaufman

2D Gel Electrophoresis to Detect DNA Replication and Recombination
Intermediates in Budding Yeast............. ... ..
Luca Zavdoni, Eleonova Navdini, and Giordano Liberi

Neutral-Neutral 2-Dimensional Agarose Gel Electrophoresis
for Visualization of E. coli DNA Replication Structures . .....................
Karla A. Mettrick, Georgia M. Weaver, and Ian Grainge

Alkali Comet Assay in Genotoxicity Tests ...........
Maya Uedn

Analysis of DNA Interstrand Cross-Links and their Repair
by Modified COmeEt ASSAY . . . oo
Lonnie P. Swift, Lianne Castle, and Peter ]. McHugh

Analysis of Chromosomal DNA Fragmentation in Apoptosis

by Pulsed-Field Gel Electrophoresis . ......... ...,
Takeshi Terabayashi, Asako Tokumaru, Toshimasa Ishizaki,

and Katsubiro Hanada

Detection of DNA Damage-Induced DSBs by the Contour-Clamped
Homogeneous Electric Field (CHEF) System in Mammalian Cells............
Yuri Takiguchi, Ryo Kariyazono, and Kunibivo Obta

Investigation of DNA Double-Strand Breaks Induced in Host

Cells Following Infection with Genotoxic Bacteria..........................
Rie Teshima

Monitoring of DNA Replication and DNA Double-Strand Breaks

in Saccharomyces cevevisine by Pulsed-Field Gel Electrophoresis (PFGE) .......
Kenji Keyamura and Takashi Hishida

Pulsed-Field Gel Electrophoresis for Detecting Chromosomal

DNA Breakage in Fission Yeast .. ... ...ttt
Takatomi Yamada, Hivoshi Muvakamsi, and Kunibiro Obta

Vii


https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_1
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_2
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_3
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_4
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_5
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_6
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_7
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_8
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_9
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_10
https://doi.org/10.1007/978-1-0716-0323-9_11
https://doi.org/10.1007/978-1-0716-0323-9_11
https://doi.org/10.1007/978-1-0716-0323-9_11
https://doi.org/10.1007/978-1-0716-0323-9_11
https://doi.org/10.1007/978-1-0716-0323-9_11
https://doi.org/10.1007/978-1-0716-0323-9_11
https://doi.org/10.1007/978-1-0716-0323-9_11
https://doi.org/10.1007/978-1-0716-0323-9_11
https://doi.org/10.1007/978-1-0716-0323-9_11
https://doi.org/10.1007/978-1-0716-0323-9_11
https://doi.org/10.1007/978-1-0716-0323-9_11
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12
https://doi.org/10.1007/978-1-0716-0323-9_12

viii

13

14

15

16

17

Contents

Detection of DNA Double-Strand Breaks by Pulsed-Field

Gel Electrophoresis of Circular Bacterial Chromosomes ..............

Ichizo Kobayashi and Katsuhivo Hanada

Detection of Bleomycin-Induced DNA Double-Strand Breaks
in Escherichin coli by Pulsed-Field Gel Electrophoresis Using

a Rotating Gel Electrophoresis System .............................

Naomi Inoue, Hisashi Navaharva, Yoshihivo Nishida,
and Katsubivo Hanadn

Circle-Seq: Isolation and Sequencing of Chromosome-Derived

Circular DNA Elementsin Cells ... ......... ... ... .. .. . . . . . .. ...

Henrik Devitt Moller
Chromatin Pull-Down Methodology Based on DNA Triple

Helix Formation. .. ...

Asako Isogawa, Robert P. Fuchs, and Shingo Fujii
DNA Fragment Agarose Gel Electrophoresis for Chromatin

Immunoprecipitation (ChIP)....... . ... ...

Mayu Isono and Satoru Hashimoto

Postlabeling /PAGE Method for Detection of DNA Adducts. ..........

Kazubiro Shiizaki


https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_13
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_14
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_15
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_16
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_17
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18
https://doi.org/10.1007/978-1-0716-0323-9_18

Contributors

LIANNE CASTLE « Department of Oncology, MRC Weatherall Institute of Molecular
Medicine, University of Oxford, Oxford, UK

RoBerT P. FucHs « Marseille Medical Genetics, Aix-Mavseille University, Inserm, Marseille,
France

SHINGO Fuit « DNA Damage Tolevance, CNRS, Marseille, France; Inserm, CRCM,
Marseille, France; Institut Paoli-Calmettes, Mavseille, France; Aix-Marseille University,
Marseille, France

Er1zaBeTH G. GIBSON o Department of Pharmacology, Vanderbilt University School of
Medicine, Nashville, TN, USA

IaN GRAINGE « School of Envivonmental and Life Sciences, University of Newcastle,
Callaghan, NSW, Australia

KatsuHIRO HANADA o Clinical Engineeving Research Center, Faculty of Medicine,
Oita University, Yufu, Oita, Japan

SATORU HASHIMOTO « Department of Genetics, Research Institute of Environmental
Medicine, Nagoya University, Nagoya, Japan

TakasHar HisHIDA « Department of Molecular Biology, Graduate School of Science,
Gakushuin University, Tokyo, Japan

Naowm1 INOUE « Department of Obstetrics and Gynecology, Faculty of Medicine,
Oita University, Yufu, Oita, Japan

TosHIMASA ISHIZAKT « Department of Pharmacology, Faculty of Medicine, Oita University,
Yufu, Oita, Japan

Asako Isogawa « DNA Damage Tolerance, CNRS, Marseille, France; Inserm, CRCM,
Marseille, France; Institut Paoli-Calmettes, Mavseille, France; Aix-Marseille University,
Marseille, France

Mavu IsoNo « Department of Genetics, Research Institute of Environmental Medicine,
Nagoya University, Nagoya, Japan

Ryo KartvazoNo « Department of Life Sciences, Graduate School of Arts and Sciences,
The University of Tokyo, Tokyo, Japan

BRrETT A. KAUFMAN « Division of Cardiology, Department of Medicine, Center for
Metabolism and Mitochondrial Medicine and the Vascular Medicine Institute,
University of Pittsburgh, Pittsburgh, PA, USA

KeNyT KEYAMURA o Department of Molecular Biology, Graduate School of Science,
Gakushuin University, Tokyo, Japan

Icm1zo KosavasHr « Kyorin University School of Medicine, Tokyo, Japan

JiLL E. KoLESAR « Department of Animal Biology, University of Pennsylvania, Philadelphin,
PA, USA

GIORDANO LIBERI o Istituto di Genetica Molecolare, CNR, Pavia, Italy;, IFOM Foundation,
Milan, Italy

PETER J. MCHUGH « Department of Oncology, MRC Weatherall Institute of Molecular
Medicine, University of Oxford, Oxford, UK

Karra A. METTRICK « School of Envivonmental and Life Sciences, University of Newcastle,
Callaghan, NSW, Australia

ix



X Contributors

HEeNRIK DEVITT M@LLER « Department of Biology, Faculty of Science, University of
Copenhagen, Copenhagen, Denmark; Department of Biology, Institute of Biochemistry,
ETH Zuvich, Switzeriand

HirosHI MURAKAMI « Department of Biological Sciences, Faculty of Science and Engineering,
Chuo University, Tokyo, Japan

HisasHl NARAHARA « Department of Obstetrics and Gynecology, Faculty of Medicine,

Oita University, Yufu, Oita, Japan

ELEONORA NARDINI o Istituto di Genetica Molecolare, CNR, Pavia, Italy

YosHtHIRO NISHIDA « Department of Obstetrics and Gynecology, Faculty of Medicine,
Oita University, Yufu, Oita, Japan

KuniHIRO OHTA « Department of Life Sciences, Graduate School of Avts and Sciences,
The Unaversity of Tokyo, Tokyo, Japan

NEIL OSHEROFF « Department of Biochemistry, Vanderbilt University School of Medicine,
Nashville, TN, USA; Department of Medicine (Hematology/Oncology), Vanderbilt
University School of Medicine, Nashville, TN, USA; VA Tennessee Valley Healthcare System,
Nashville, TN, USA

ALEXANDRIA A. OVIATT « Department of Biochemistry, Vanderbilt University School of
Medicine, Nashville, TN, USA

KazuHiro SHIIZAKI « Department of Applied Biosciences, Faculty of Life Sciences,

Toyo University, Itakura, Gunma, Japan

LoNNIE P. SWIrT « Department of Oncology, MRC Weatherall Institute of Molecular
Medicine, University of Oxford, Oxford, UK

YURI TAKIGUCHI « Department of Life Sciences, Graduate School of Arts and Sciences,

The University of Tokyo, Tokyo, Japan

TakesHT TERABAYASHI « Department of Pharmacoloyy, Faculty of Medicine, Oita University,
Yufu, Oita, Japan

Rie TESHIMA « Shirokuma Dental Clinic, Beppu, Oita, Japan

Asako TOKUMARU o Department of Pharmacology, Faculty of Medicine, Oita University,
Yufu, Oita, Japan

Mava UEpA « BioSafety Research Center Inc. (BSRC), Shizuoka, Japan

GEORGIA M. WEAVER « School of Environmental and Life Sciences, University of Newcastle,
Callaghan, NSW, Australia

TAkaTOMI YAMADA « Department of Biological Sciences, Faculty of Science and Engineering,
Chuo University, Tokyo, Japan; Department of Life Sciences, Graduate School of Arts and
Sciences, The University of Tokyo, Tokyo, Japan

Luca ZArDONT o Istituto di Genetica Molecolare, CNR, Pavia, Italy; Scuola Universitaria
Superiove, IUSS, Pavia, Italy



	Preface
	Contents
	Contributors

