Self-Assembled Molecules – New Kind of Protein
Ligands

Irena Roterman • Leszek Konieczny
Editors

Self-Assembled
Molecules – New Kind
of Protein Ligands
Supramolecular Ligands

Editors
Irena Roterman
Department of Bioinformatics and
Telemedicine
Jagiellonian University – Medical College
Krakow, Poland

Leszek Konieczny
Chair of Medical Biochemistry
Jagiellonian University – Medical College
Krakow, Poland

ISBN 978-3-319-65638-0    ISBN 978-3-319-65639-7 (eBook)
https://doi.org/10.1007/978-3-319-65639-7
Library of Congress Control Number: 2017953533
© The Editor(s) (if applicable) and The Author(s) 2018, corrected publication 2018. This book is
published open access.
Open Access This book is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, duplication,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit
to the original author(s) and the source, provide a link to the Creative Commons license and indicate if
changes were made.
The images or other third party material in this book are included in the work’s Creative Commons
license, unless indicated otherwise in the credit line; if such material is not included in the work’s
Creative Commons license and the respective action is not permitted by statutory regulation, users will
need to obtain permission from the license holder to duplicate, adapt or reproduce the material.
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 Springer imprint is published by Springer Nature
The registered company is Springer International Publishing AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Foreword

This collection of publications serves as the introduction to a new approach in biology and pharmacology: exploiting the peculiar properties of supramolecular systems, particularly ribbonlike micellar structures which constitute an entirely new
category of protein ligands. The novelty of the problem is reflected by the specific
character of such ligands but also by the way in which they bind to proteins – a
mechanism unlike “classic” ligand binding. Among described problems of importance are enhancement of immune complexation by supramolecular ligands and
their possible use as carriers for drugs. Many of those supramolecular compounds,
including Congo red and Evans blue, have long been used as dyes and amyloid
markers; however, we are only now beginning to understand their specific chemistry
and interaction with proteins.
The micellar structure of supramolecular ligands enables intercalation of foreign
particles, including drugs. This phenomenon is particularly interesting given the
ligands’ known affinity for antibodies – but only those engaged in immune complexes. Another important advantage is the strengthening of antigen-antibody interactions brought about by complexation of a supramolecular ligand. It therefore
seems likely that supramolecular ligands will find use in immunotargeting.
Intercalation of customized complexones enables supramolecular ligands to
inject metal ions into proteins – in order to provide contrast for EM imaging but also
for therapeutic purposes.
The analysis of the complexation behavior of supramolecular ligands casts a new
light on the phenomenon of amyloidogenesis. We can expect that further research
into supramolecular systems will lead to a wider range of practical applications. The
authors are predominantly biochemists involved in supramolecular compound
application in biology and medicine. The ideas and results presented shall be of
interest for researchers looking for new materials and methods in antibacterial
therapy.
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