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PREFACE

Since the first edition of Instant Notes — Bioinformatics, the field has progressed substantially and is
well on the way to becoming an established discipline in its own right. We are grateful, therefore,
to the publishers for giving us the opportunity to produce a second edition. This has enabled us to
restructure the book into a form that has two aims. The first is to provide material for informatics
students irrespective of their chosen field - biology, chemistry, medicine, neuroscience, etc. The second
is to show how these generic informatics skills are being applied to most aspects of the life sciences, and
not simply molecular biology where bioinformatics first flourished.

The Sections have been grouped into three parts. The first (Sections A and B) provides an introduction
to the subject. Section A outlines the factors leading to bioinformatics becoming an essential activity.
Section B is a brief history of the subject (through a series of definitions of the term bioinformatics) from
its origins in the 1960s through the exhilarating (if not intoxicating) 1990s to the twenty-first century,
where bioinformatics is being applied to all types of biological information.

The second part comprises the building blocks of informatics (Sections C-I): physics, mathematics,
and computer science. It contains one major omission, however. Computer programming is an essential
skill in bioinformatics, but the space constraints here do not allow us to include adequate training in any
useful language. Since this is a particularly practical activity, it is better to leave this to the many other
books that are available. However, we have tried to outline the rudiments of good data management
and programming practice.

The third part contains the biological application domains (Sections J-R). It comprises three subgroups:
molecular biology; metabolism, anatomy, physiology; and complex information sources (specifically
image datasets and natural-language texts). The latter remain the hardest places from which to extract
accurate and quantitative data. The second and third parts interlock as shown in the figure below. This
emphasizes the foundational importance of the building blocks. The consequent reliance on them from
all of the application areas is clear from the tight mesh of interconnections linking the two together.

Building blocks Application domains

J (Sequences)

/f C (Physics)
= K (Transcripts)
/;;'Aﬁﬁ" L (Proteins) w

E (Data categories) ({/I/
J ESE7 720 M (Metabolites)

F (Computation) d

D (Data) <

~

N (Anatomy)

O (Metabolism)

P (Physiology)
| (Machine learning)

Q (Image analysis)

™ R (Textual analysis) -/

Interconnections between sections. The sections of the book for the building blocks and application areas are
shown in two columns. The connections between them are shown by solid lines where they are linked by related
topics, and dashed lines where the connections are implicit in the text.



Preface

Bioinformatics is now sufficiently broad that even the three main authors of this work felt it
appropriate to draw in others to write particular Sections. Thus, we wish to thank several people for
contributing: Sections J (Nicola Gold), K (Alex Marshall), L (Nicola Gold'and Tom Gallagher), and M
(Rob Linforth). Various people also checked the accuracy and clarity of various Sections, so we gratefully
acknowledge the help of Alastair Middleton, Leah Band, Tom Gallagher, Kim Kenobi, and particularly
Jane Hodgman (who also proofread many of the sections). We are grateful to members of the UK Centre
for Plant Integrative Biology for providing microscope images ahead of publication. Readers are liable
to find some duplication, but this is retained for the purposes of clarity. Finally, we hope that students
and teachers alike will appreciate the breadth of the subject and enjoy reading this work.
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