
ME T H O D S I N MO L E C U L A R B I O L O G Y

Series Editor
John M. Walker

School of Life and Medical Sciences
University of Hertfordshire

Hatfield, Hertfordshire AL10 9AB, UK

For further volumes:
http://www.springer.com/series/7651

http://www.springer.com/series/7651
http://www.springer.com/series/7651


DNA Nanotechnology

Methods and Protocols

Second Edition

Edited by

Giampaolo Zuccheri

Department of Pharmacy and Biotechnology, University of Bologna, Bologna, Italy



Editor
Giampaolo Zuccheri
Department of Pharmacy and Biotechnology
University of Bologna
Bologna, Italy

ISSN 1064-3745 ISSN 1940-6029 (electronic)
Methods in Molecular Biology
ISBN 978-1-4939-8581-4 ISBN 978-1-4939-8582-1 (eBook)
https://doi.org/10.1007/978-1-4939-8582-1

Library of Congress Control Number: 2018944262

© Springer Science+Business Media, LLC, part of Springer Nature 2018, corrected publication 2018
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction
on microfilms or in any other physical way, and transmission or information storage and retrieval, electronic adaptation,
computer software, or by similar or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication does not imply,
even in the absence of a specific statement, that such names are exempt from the relevant protective laws and regulations
and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book are believed to
be true and accurate at the date of publication. Neither the publisher nor the authors or the editors give a warranty,
express or implied, with respect to the material contained herein or for any errors or omissions that may have been made.
The publisher remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Printed on acid-free paper

This Humana Press imprint is published by the registered company Springer Science+Business Media, LLC part of
Springer Nature.
The registered company address is: 233 Spring Street, New York, NY 10013, U.S.A.

https://doi.org/10.1007/978-1-4939-8582-1


Preface

Both in research labs and in the world outside them, we are currently experiencing the
mainstreaming of nanotechnology. After a few decades of discoveries and technological
development of the new world at the bottom, now nanotechnology is at work in the
industry as well as in many types of labs. Through mating with other sciences and technol-
ogies, it is helping to solve societal problems and to enable discoveries, often staying hidden
under the hood of products and services.

The mainstreaming is evident at all levels, including the goals of governments and
funding bodies. Nowadays funds are granted primarily for innovation in the industry and
for the solution of grand societal challenges. Nanotech can contribute to both, but it must
synergize and sometimes compete with other technologies in order to do
so. Nanotechnology cannot work alone; rather it complements and enhances all other
tools of science and technology. The growth of nanotechnology is continuing and it does
so with the awareness that to spread and have an impact it must be shared. Methods
developed in focused labs must be shared with others and with those that will put them to
work in the field and make them part of complex procedures and collaborative efforts
organized around the current and future needs of our society. A book of methods is one
of the enabling tools of this process as it is an often-missing link between the technology
developers and the users.

A few years have passed since the first edition of this book of methods on DNA
nanotechnology. We have witnessed the further development of DNA nanotechnology to
make ever more brilliantly conceived and realized nanostructures and to make them useful.
More applications have come in the biosensing field. New uses and applications have arisen
for DNA origami and many more researchers use them nowadays. This new edition contains
new methods that enrich the library of the first edition to make a richer arsenal of methods
for researchers and technologists expanding to DNA nanotechnology.

Several chapters of this new edition focus on these applicative uses of nanostructures,
especially toward biosensing. A number of chapters focus on the use of DNA origami for
arranging matter in the nanoscale or on their manipulation with the aid of other technol-
ogies, such as nanolithography. There are also chapters detailing the procedures for making
nucleic acids nanostructures of different kinds, as these can implement the available set of
building blocks for nanotechnology. A few chapters focus on methods to simulate complex
nanostructures or on gathering insightful thermodynamic information from probing
nanostructures.

This book has also been gifted with an introductory chapter written by Ned Seeman.
The recognized father of the field of structural DNA nanotechnology traces some of its
historical origins and charms us with a reminder that science and technology are still made
by humans.

I trust this book will be able to give its little contribution to the uptake of DNA
nanotechnology.

Bologna, Italy Giampaolo Zuccheri
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