Preface

Mapping the essentials of chemical biology

Chemical biology is a new, rapidly emerging branch of chemistry that represents all aspects of
chemical endeavour, devoted to understanding the way biology works at the molecular level.
Chemical biology is unashamedly inter-disciplinary, and chemical biology research is essen-
tially problem driven and not discipline driven. Organic, physical, inorganic and analytical
chemistry all contribute towards the chemical biology whole. Some might say that chemical bi-
ology is just another way to rebadge biochemistry. However, such a comment misses the point.
Biochemistry may have started as a discipline devoted to the study of individual biological
macromolecules, but this discipline has been steadily evolving into increasingly descriptive,
empirical studies of larger and larger macromolecular assemblies, structures and interacting
molecular networks. The molecular increasingly gives ground to the cellular. In contrast,
chemical biology is about chemistry-trained graduates and researchers taking a fundamental
interest in the way biology works, Consequently, the focus is on the molecular and the quan-
titative, where molecular properties are investigated, studied and then gradually linked to
macromolecular and cellular behaviour where possible. This is a fundamentally "bottom-up’
approach to understanding biology in keeping with the chemist’s natural enthusiasm and
appreciation for molecular structure and behaviour first and foremost.

This textbook has been produced with the third/fourth year graduate student and young
researcher in mind, namely those who have a solid background in chemical principles and are
ready to apply and grow their chemical knowledge to suit a future degree or career interest in
chemical biology. In preparing this textbook our objective has not been to try and cover every-
thing currently seen as chemical biology, but instead to ask ourselves what topics and themes
should be described as the essentials of chemical biology and how should these be presented
in a way most appropriate and appealing for those of a chemical rather than a biological
orientation. In doing this, we concluded that the true essentials of chemical biology are rep-
resented by the structure, characterisation and measurable behaviour of the main biological
macromolecules and macromolecular lipid assemblies found in all cells of all organisms. We
have also concluded that the activities of small molecules in biology for respiration and pri-
mary and secondary metabolism should not be included in the essentials of chemical hiology
except where they feature as protein prosthetic groups or otherwise modify macromolecule
behaviour. In our view, simple metabolism and metabolite interconversions are the stuff
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of biochemistry, whilst fascination with secondary metabolism, secondary metabolites and
their interconversions has been the traditional preserve of bio-organic chemistry (a subset of
organic chemistry).

Hence, in our textbook we begin with structure (Chapter 1) and synthesis (Chapters 2 and
3), then consider how structure is determined (Chapters 4-6), followed by a consideration of
dynamic behaviour and molecular interactions (Chapters 7-9), concluding with molecular
evolution and thoughts on the origins of life, quintessentially from the chemistry point of
view (Chapter 10). Armed with such essentials, we hope that readers will then be ready to
think about and then tackle any problem of their chosen interest at the chemistry—biology
and/or chemistry-medicine interfaces, after a little more detailed and specific reading of
course. Foremost, we hope that our textbook will provide a valuable tool for chemical biology
students and researchers to open the door and step through into the extraordinary world of
biology without feeling that they must leave their chemical principles behind them!
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