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Preface

DNA amplification is the cornerstone of modern biotechnology and it is
also a key procedure in numerous basic studies involving DNA molecules.
All methods for DNA amplification have rested on the concept of DNA
strand complementarity discovered by James Watson and Francis Crick
fifty years ago. To an equal extent, these methods became possible with the
discovery of DNA polymerases first identified by Arthur Kornberg soon
after the Watson-Crick discovery and DNA ligases discovered in 1967
by Martin Gellert, Charles Richardson, Jerard Hurwitz, Robert Lehman
and others. Using these enzymes (and later their thermostable variants),
a variety of isothermal and temperature-cycling amplification techniques
have been developed starting in late 1980s. Among these techniques, Kari
Mullis’ polymerase chain reaction (PCR) was the first one and it is still the
most popular amplification method. Yet, some alternatives to PCR have
also successfully invaded the area. The emergence of such methodologies
significantly widened the range of approaches for DNA amplification and
dramatically changed the abilities of basic and applied researchers in
various fields of life sciences. It will not be an exaggeration to say that now
no research related to DNA can be performed without the employment of
DNA amplification procedures.

Despite the importance of this topic we found to our surprise that only
a few books were published that deal with the subject. Moreover, these
books cover mostly PCR-based techniques and/or describe the use of PCR
and other DNA amplification approaches for specific goals, such as clinical
analysis, environmental microbiology, forensics, etc. This information
shortage was a major motivation for us to compile a book on a wider
range of methods for DNA amplification with emphasis on their diverse
applications. Besides, almost twenty years after PCR was invented, we
now are witnessing a new stage in the craft of DNA amplification thanks
to the introduction of real-time PCR, several powerful non-PCR DNA
amplification techniques and microarray technologies. In an attempt to
represent the current state-of-the-art our book covers both well-established
and newly-developed protocols with promising potential.

Although the book goes far beyond PCR by presenting a number of
isothermal assays along with the ligation-based thermocycling approaches,
PCR remains, despite some limitations, the dominant diagnostic technique
for target DNA amplification and analysis, and recently this primary method
has been systematically improved in many ways. That is why a significant
part of our book is devoted to new PCR developments. A separate section
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is devoted to a group of enzymes, both natural and engineered, which are
employed for DNA amplification and related purposes. We also present here
the use of DNA amplification in the detection of non-DNA analytes. Note
that we do not consider per se the methods for the detection of amplicons
obtained by one way or another except for those few that establish a new
potent amplification approach, as in the case of real-time PCR or real-time
strand displacement amplification (SDA).

We hope that our book will serve as a practical tool and reference source
for a broad audience of academic researchers and industry biotechnologists
who rely in their work on DNA amplification techniques. We are very
grateful to all the contributors and to the publisher who made this book
possible.

Vadim V. Demidov and Natalia E. Broude
April 2004
Boston, USA
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