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The quest to understand how nucleic acids function at the most fundamental level 
requires a detailed understanding of nucleic acid-metal ion interactions, as RNA 
and DNA are polyanions, their structures depend strongly on their association with 
metal ions. While scientists have appreciated the intimate connection between 
metal ions and nucleic acid function for decades, the noncovalent, dynamic nature 
of these interactions makes their accurate, quantitative description a challenge.

Over the past few years, the simultaneous development of solution-state 
spectroscopic techniques and achievement of high resolution X-ray crystal 
structures has provided tremendous insight into nucleic acid-metal ion 
interactions. This insight includes direct evidence for the importance of such 
interactions in determining nucleic acid structure over orders of magnitude in 
scale, from the folding pathways of large RNAs to the subtle modulation of DNA 
groove width.

Nucleic Acid-Metal Ion Interactions provides a comprehensive review of the 
experimental studies that define our current understanding of the subject, with a 
particular emphasis on biophysical studies. The book is not merely a current review 
of the literature, however, as the authors also present original material and fresh 
perspectives. The topics covered range from crystallographic studies of transition 
metal coordination by single nucleotides, to the application of polyelectrolyte 
theory in describing the delocalized counterions that surround nucleic acids in 
solution. Separate chapters describe how nucleic acid-metal interactions modulate 
both the kinetics and thermodynamics of RNA folding, play important roles in 
RNA catalysis, and how these interactions are even informing the design of new 
therapeutics.

The book is sufficiently detailed to serve as a reference for researchers active in 
nucleic acids biophysics or molecular biology. Additionally, chapter authors have 
supplied sufficient introductory and background material to make this book an 
accessible first resource for students and researchers who are just beginning to 
explore this dynamic field.

Editor-in-chief: S Neidle, University of London, UK
Series Editors:   M Clore, National Institutes of Health, USA 

R E Hubbard, University of York and  
Vernalis, Cambridge, UK 
D M J Lilley FRS, University of Dundee, UK

The RSC Biomolecular Sciences series is a suite of reference 
level books that provide an authoritative insight to research at the 
interface between chemistry and biology. They will be of particular 
interest to researchers in the fields of structural biology, drug 
discovery and biophysical chemistry.

www.rsc.org/biomolecularsciences
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Cover image shows a metal ion bound in the minor groove of the DNA duplex [d(CGCGAATTCGCG)]2 at the central ApT step  
(derived from PDB structure BDL084).
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‘Environmental forensics’ is a combination of analytical and environmental chemistry, which is useful  
in the court room context. It therefore involves field analytical studies and both data interpretation  
and modelling, connected with the attribution of pollution events to their causes. 

This is becoming a significant subject in its own right, at least one journal is devoted to the field and  
a number of degree courses have been introduced. As a result of the topicality and rapid growth of  
the subject area, the publication of this book, Environmental Forensics, is the 26th volume in the  
highly acclaimed RSC Publishing Issues in Environmental Science and Technology series. 

This volume contains authoritative articles by a number of the leading practitioners across the globe  
in the environmental forensics field and aims to cover some of the main techniques and areas to which 
environmental forensics are being applied. The content is comprehensive and describes a number of  
the key areas within environmental forensics. Topics covered by the authors include: 

 Source identification issues

 Microbial techniques

 Metal contamination and methods of assigning liability

 The use of isotopes to determine sources and their applications

 Molecular biological methods

 Hydrocarbon fingerprinting techniques

 Oil chemistry and key compound identification

 The emerging role of environmental forensics in groundwater pollution

Additionally, the volume considers specific pollutants and long-lived pollutants of groundwater such  
as halocarbons, which have presented particular problems and are thus described in some depth. 
Particular attention is given to the way in which chemical degradation processes can lead to 
compositional changes which can provide valuable information. 

This volume provides a comprehensive overview of many of the key areas of environmental forensics. 
Written by some of the leading experts in the field, it will be both of specialist use to those seeking  
expert insights into the field and its capabilities, as well as of more general interest to those involved  
in both environmental analytical science and environmental law.

Issues in Environmental Science and Technology are published 
twice a year, with each Issue addressing a specific theme or topic. 
Written by world experts in their specialist fields, this series presents 
a multi-disciplinary approach. In addition to covering the chemistry 
of environmental processes, the series focuses on the broader 
economic, legal and political aspects, and provides assessments of 
possible practical solutions to perceived environmental problems.
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Cytochromes P450
Role in the Metabolism and Toxicity  
of Drugs and other Xenobiotics

Edited by Costas Ioannides
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One of the most extensively studied enzyme systems worldwide is the 
cytochromes P450, and this interest very much reflects its importance in 
the elimination of drugs and other chemicals from the body and its role 
in chemical toxicity and in the aetiology of diseases such as cancer. There 
has been significant progress in research in this area in recent years and 
current books on this subject are now out-of-date. This much needed, 
new, fully up-to-date publication fills this gap and emphasises the new 
relevant topics that have emerged during the last decade in an easily 
accessible manner. 

The enzyme system, cytochromes P450, comprises a number of  
families/subfamilies, and the focus of the book is to deal with each 
individually, furnishing information directly relevant to scientists involved 
in the development of chemicals, in particular in the evaluation of 
their safety. The book has contributions from internationally respected 
scientists who are research-active in the relevant areas. The authors have 
made extensive use of figures and tables so that the reader can access the 
necessary information without always having to read the text. In addition, 
a very extensive, user-friendly index is a unique hallmark of the book.

Cytochromes P450: Role in the Metabolism and Toxicity of Drugs and 
other Xenobiotics deals extensively with each family/subfamily of the 
cytochromes P450 that contribute to the metabolism of xenobiotics. 
Essential and invaluable information is provided for the industrial research 
scientist working in the Fine Chemicals, and especially those in the 
Pharmaceutical industry, dealing with the safety evaluation of chemicals 
or being involved in the study of their metabolism, pharmacokinetics 
and toxicological properties. The book should also prove of interest to 
Regulators concerned with the safety evaluation of chemicals, research 
pharmacologists and toxicologists, and postgraduate students studying 
drug metabolism and toxicology at an advanced level.

Series Editors: D Anderson, University of Bradford, UK

 M D Waters, Integrated Laboratory Systems, Inc,  
 N Carolina, USA

 T C Marrs, Edentox Associates, Kent, UK

The field of toxicological research is continually expanding and diversifying 
driven by the need to understand the human and ecological risks of 
exposure to chemicals and other toxicants. This Series is devoted to 
coverage of modern toxicology and assessment of risk and is responding 
to the resurgence in interest in these areas of scientific investigation. 

www.rsc.org/issuesintoxicology

Front cover image courtesy of Anna Tanczos

Edited by G Michael Blackburn, Michael J Gait, David Loakes 
and David M Williams
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The structure, function and reactions of nucleic acids are central to molecular biology 
and are crucial for the understanding of complex biological processes.  Revised and 
updated, Nucleic Acids in Chemistry and Biology 3rd Edition discusses in detail 
both the chemistry and biology of nucleic acids and brings RNA into parity with DNA.

Written by leading experts, with extensive teaching experience, this new edition 
provides updated and expanded coverage of nucleic acid chemistry, reactions and 
interactions with proteins and drugs.  A brief history of the discovery of nucleic acids 
is followed by a molecularly based introduction to the structure and biological roles 
of DNA and RNA.  Key chapters are devoted to the chemical synthesis of nucleosides 
and nucleotides, oligonucleotides and their analogues and to analytical techniques 
applied to nucleic acids.  The text is supported by an extensive list of references, 
making it a de� nitive reference source.

This authoritative book presents topics in an integrated manner and readable style.  It 
is ideal for graduate and undergraduate students of chemistry and biochemistry, as 
well as new researchers to the � eld.

Visit the website at:
www.rsc.org/books/nucleicacids
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2ND EDITION

Practical Environmental

ANALYSIS
Miroslav Radojević and Vladimir N Bashkin

New techniques, improved understanding and changes in regulations relating to 
environmental analysis means that students, technicians and lecturers alike need an 
up-to-date guide to practical environmental analysis.

This unique book provides detailed instructions for practical experiments in 
environmental analysis. The comprehensive coverage includes the chemical analysis 
of important pollutants in air, water, soil and plant tissue, and the experiments 
generally require only basic laboratory equipment and instrumentation. The 
content is supported by theoretical material explaining, amongst other concepts, 
the principles behind each method and the importance of various pollutants. Also 
included are suggestions for projects and worked examples. Appendices cover 
environmental standards, practical safety and laboratory practice.

Building on the foundations laid by the highly acclaimed fi rst edition, this new edition 
has been revised and updated to include information on new monitoring techniques, 
the Air Quality Index, internet resources and professional ethics.

Like its predecessor, this informative text is certain to be valued as an indispensable 
guide to practical environmental analysis by students on a variety of science courses 
and their lecturers.

Reviews of the fi rst edition:

“I strongly urge academics in chemistry, biology, botany, soil science, geography and 
environmental science departments to give [this book] serious consideration as a course 
text.”
Malcolm Cresser, Environment Department, University of York, UK

“Destined to become a course text for many university courses … a high quality, 
informative introductory text … there should be multiple copies on most university’s 
library shelves.”
Environmental Conservation
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P. R. Davies and M. W. Roberts

Atom Resolved 
Surface Reactions
Nanocatalysis
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Series Editors: Sir Harry Kroto, University of Sussex, UK

 Paul O’Brien, University of Manchester, UK

 Harold Craighead, Cornell University, USA

Covering the wide-ranging areas of nanoscience and nanotechnology, 
this series will provide a comprehensive source of information on 
research associated with nanostructured materials and miniaturised lab 
on a chip technologies. Books will discuss the interface of chemistry with 
subjects such as materials science, engineering, biology, physics and 
electronics to realise developments in this rapidly evolving area.

This book o� ers a unique perspective of the impact of scanning 
probe microscopies on our understanding of the chemistry of metal 
surfaces at the nanoscale. 

Research oriented, with the concepts gleaned from Scanning Tunnelling 
Microscopy being related to the more established and accepted views in 
surface chemistry and catalysis, the authors have addressed the question 
“How do the models based on classical spectroscopic and kinetic studies 
stand up to scrutiny at the atom – resolved level?”. In taking this approach 
the reader, new to the � eld of surface chemistry, should be able to obtain 
a perspective on how the evidence from STM con� rms or questions long 
standing tenets. An emphasis is given to “how did we get to where we are 
now” and a large number of � gures from the literature are included along 
with suggestions for further reading.

Topics discussed include:

 the dynamics of oxygen chemisorption at metal surfaces

 control of oxygen states, surface reconstruction and catalysis

 dissociative chemisorption of diatomic and hydrocarbon molecules

 nanoparticles and chemical reactivity

 STM at high pressures and alkali metal promotion

  structural studies of sulfur containing molecules 
and molecular templating

This book will appeal to all those who wish to become familiar with 
the contribution Scanning Tunnelling Microscopy has made to the 
understanding of the � eld of surface chemistry and heterogeneous 
catalysis and also to those who are new to catalysis, a fascinating and 
important area of chemistry.
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