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Preface

The polymerase chain reaction (PCR) has rapidly become established as one
of the most widely used techniques of molecular biology, and with good
reason; it is a rapid, inexpensive, and simple means of producing microgram
amounts of DNA from minute quantities of source material and is relatively
tolerant of poor quality template. Starting materials for gene analysis and
manipulation by the PCR may be genomic DNA (in extreme cases from a
single cell or a few microdissected chromosome fragments), RNA (perhaps
from only a few cells), nucleic acids from archival specimens, cloned DNA, or
PCR products themselves.

Many variations on the basic procedure have now been described and
applied to a range of disciplines. In medicine, for example, the PCR has had a
major impact on the diagnosis and screening of genetic diseases and cancer,
the rapid detection of fastidious or slow growing microorganisms and viruses,
such as mycobacteria and HIV, the detection of minimal residual disease in
leukaemia, and in HLA typing. The amplification of archival and forensic
material has applications in forensic pathology and evolutionary biology.
PCR has established a central role in the human genome project, particularly
through the concepts of sequence tagged sites, microsatellites, and inter-
spersed repetitive sequence PCR. In most molecular biology laboratories, the
PCR has found routine use in processes such as probe preparation, clone
screening, mapping and subcloning, and preparation of sequencing tem-
plates, as well as for more advanced applications such as cloning very low
abundance transcripts, cloning gene families, directed mutagenesis, and
sophisticated gene recombination.

This volume is intended to provide a general introduction to the PCR for
those new to this area, and then to cover a range of more specialized topics
and applications including template preparation, gene analysis and mapping,
gene cloning and manipulation, and the fidelity of DNA polymerases in
PCRs. Throughout the volume there is an emphasis on practical aspects with
detailed protocols forming a central feature. Occasional overlap between
chapters reflects the inclusion of alternative protocols to tackle a similar
problem. In a single volume of this size it is not possible to cover the complete
range of applications of the PCR technology, particularly since new develop-
ments are appearing at an unprecedented rate. Nevertheless, the editors hope
this volume will provide something of interest to every reader; that it will
serve as a starting point for those new to the PCR yet eager to start a voyage
of discovery and that it will provide a useful reference to those already well
down the PCR trail.
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Preface

Finally we wish to thank the authors for their valuable contributions and
the staff at OUP for the speed of production of this volume.

February 1991 M. J. McPherson
P. Quirke
G. R. Taylor
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