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PREFACE

Since the unveiling of the polymerase chain reaction (PCR) method
of DNA amplification at the American Society of Human Genetics
Conference in October 1985, more than 600 publications involving
the use of PCR have appeared in the scientific literature. Numerous
modifications, improvements, and novel applications of PCR have
been devised, yet there has been no source to which scientists could
turn for basic instruction in the PCR method that is most suitable
for the experimental problem at hand. Furthermore, there is no
single set of instructions that works in every situation, even though
some authors have drawn definitive conclusions from a single sys-
tem about the importance or dispensability of certain parameters.
This book is a collection of protocols for basic PCR methods which
have been repeatedly tested in the authors’ laboratories. It is in-
tended to serve as an introduction to PCR for molecular biologists at
the graduate level and beyond who are using the method for the first
time, and to serve as a resource on novel variations and applications
of PCR for scientists who may have considerable experience with
the basic method. We have also included chapters for scientists in
those fields (e.g., zoology, botany, and ecology) in which there may
be little or no familiarity with molecular biological techniques. Our
intent is to encourage scientists in these fields to utilize the in vitro
PCR method to complement or circumvent more complex recombi-
nant DNA methods.

The book has five sections. The first section, on basic methodol-
ogy, contains chapters that provide protocols for many variations of
PCR, a brief theoretical basis for each procedure, a comparison to
other techniques, and helpful or cautionary notes on optimizing the
procedure and avoiding pitfalls. These chapters contain thc latest
improvements to PCR and have been extensively tested for general
applicability. The chapters in the subsequent sections were selected
because they describe specific research and/or diagnostic applica-
tions of PCR and have been shown to be reliable procedures in the
authors’ laboratories. In some instances, the latter chapters may

xvii



xviit Preface

contain a procedure that the editors regard as suboptimal or in con-
flict with current information from more detailed studies; in these
instances, cross-references to other chapters or editorial notes have
been provided. The editors feel that this approach is preferable to al-
tering the protocol, since untested revisions might causc the PCR to
fail in the author’s specific system.

The second section of the book addresses particular applications
of PCR in basic research {sequencing, mutagenesis, etc.} and con-
tains protocols and variations that complement and extend those of
the first section. The third section addresses procedures that are
useful for genetic analyses, diagnosis of inherited disorders and sus-
ceptibility to disease, and evolutionary analyses. The fourth section
covers applications of PCR to specific diagnostic tests for infectious
diseases and cancer and to forensic tests. Our intent is to provide
medical scientists with procedures that can be useful for research on
the epidemiology of infectious diseases and cancer as well as on
methods for individual identification. The final section gives basic
information on the equipment and reagents needed to perform the
polymerase chain reaction and includes plans for several inexpen-
sive devices for thermal cycling.

The editors extend their thanks and appreciation for the invalu-
able and patient efforts of Judy Davis, who formatted and copyedited
the chapters for the publisher. They also thank Cetus Corporation,
Hoffmann-La Roche, and Academic Press for their encouragement
and support of the effort required to produce this book.

Thomas J. White (for the editors)
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