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Editors’ Preface

As the Human Genome Project nears its climax, with the (almost) complete sequence
of mankind, we are approaching a new stage in our ability to understand genetic forces
in man. Within a few months we shall have that complete sequence (to some degree
of approximation), at least for a single individual, and this information allied to the
advances in technology opens the door to the examination of subtler questions than has
been possible before.

With details of the human sequence available there will be an opportunity to understand
more details of our evolution. Already the steps from RFLPs, to Microsatelites, to SNPs
has seen increasing, though still sketchy, understanding of out heritage. Sequence data in
abundance will represent a further level of detail, providing information about the amino
acid sequences (via the code) not available in the SNPs.

We have already seen attempts to unravel the genetics of complex diseases where
multiple loci interact, and the new data streams will make it easier, or more difficult,
to approach issues of susceptibility, severity, drug efficacy and drug side-effects, as well
as opening up the possibility of examining many non-disease characteristics to scrutiny.
We say “easier, or more difficult” because abundant data allows the potential to examine
more complex questions, but also exposes issues of multiple testing, data dredging and
the like, to which many are prone, and some addicted.

In parallel with the Human Genome project there have been major sequencing efforts
in several other organisms. Some, such as the worm C. Elegans, have been completed
and many more are in the pipe line. This information will be immensely valuable, both in
unpicking the genetic networks within the organisms, but also in understanding broader
questions in evolution and classification. These problems again need sophisticated math-
ematical, statistical and computational tools.

The Handbook is intended to contribute to the development of methods for exploiting
this new data explosion. It should be useful both to statisticians interested in genetical
applications, and geneticists seeking a deeper knowledge of statistical methods in their
field. In order to be able to treat more advanced topics, an elementary knowledge of both
statistics and genetics is assumed, roughly up to a first undergraduate course in each area.
However, each chapter is intended to provide an accessible introduction to newcomers to
the field, with little or no specialist knowledge beyond this.

It is always important for statistical tools to be well understood by those who seek
to use them and doubly so in this new context where the data available is so complex
and so abundant. We hope therefore that this book, the aim of which is to present the
current set of tools and their theoretical underpinning, is timely. We have set ourselves
the ambitious goal of covering the full range of statistics in genetics, which we have
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identified as falling into six sections, Bioinformatics, Population Genetics, Evolutionary
Genetics, Genetic Epidemiology, Animal and Plant Genetics, and Applications. No doubt
there are other ways to slice the subject, and topics which others might have included
or excluded. No doubt areas we have not even mentioned will become important in the
near future, but strong theoretical background always makes it easier to step forward to
the next advance.

We have assembled an outstanding set of authors to write the chapters, who have
produced work of quality, and hopefully have achieved our aims; only the readership can
decide. We should like to thank the authors for their efforts, for meeting their deadlines
(and sometimes ours as well), and making our jobs as editors, in the main, relatively
straightforward. We would like to express our appreciation to the staff of John Wiley
and Sons for running the project smoothly from their end. In particular Sharon Clutton
(commissioning editor), Helen Ramsey (publishing editor) and Rob Calver (editorial assis-
tant) have made our jobs much easier than would have otherwise been the case.

DAVID BALDING

MARTIN BISHOP

CHRIS CANNINGS

January 2001
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