Preface

Sinee its introduction in 1977 (2, 4), the DNA sequencing process has
become a routine and powerful laboratory technique, and over the years
it has evolved significantly. In the early 1980s it took two people almost
two and a half years to sequence the 40,000 kbp genome of bacteriophage
T7 {J. Dunn, personal communication). Now the draft sequencing of a
bacterial genome of 2 to 4 Mb takes a day and the sequencing of the entire
human genome (2.9 billion base pairs) in a draft form was accomplished
in under a year (1, 5). This feat was possible largely because of the bio-
chemical and technological advances induced by the Human Genome
Froject initiative (3). Some of these advances are described in more detail
in Chapters 4, 9, and 13.

Even with these unquestionable advances and the almost routine
nature of the DMNA sequencing process, a number of issues remain to be
solved in order to close remaining gaps in any genome. The recent focus
on non-standard approaches and techniques for sequencing difficult
DNA templates was evident in a number of posters presented during the
last three Genome Sequencing and Analysis Conferences in San Diego
{2001}, Boston (2002), and Savannah (2003). Hopefully, some of these
posters will be further refined and published for general use. Chapter 3
deseribes methods of dealing with difficult templates.

In Chapter 1, controlled heat-denaturation of plasmids is described.
In itself, the incorporation of this step into a DNA sequencing protocol is
an effective way to overcome failures due not only to the nature of a spe-
cific template but also to a particular host strain, the presence of external
DNA, or an insufficient amount of DNA. Chapter 2 concentrates on the
effects of some widely used laboratory reagents on DMA sequencing.

The success of DNA sequencing is primarily dependent on the qual-
ity and quantity of the template. Some proven and newly emerging meth-
ods of preparing DNA templates are deseribed in Chapter 7. Chapter 8
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presents optimization of conditions for growing cell cultures in 96-well
deep blocks to obtain the optimal amount of plasmid DNA. In recent
years, a number of cloning vectors have been developed or medified to
accommodate different needs such as larger insert sizes, cloning previ-
ously unclonable fragments, or cloning “without cutting,” etc. Some of
these vectors are described in two articles in Chapters 5 and 6. The mas-
sive amount of sequencing data and the need for easy access to and
manipulation of these data have induced many small and medium-sized
DNA sequencing facilities to incorporate some form of electronic man-
agement of their respective operations. One of the commercially available
LIMS (Laboratory Information Management Systems) packages is
described in Chapter 10. These LIMS packages are sold “as is” and quite
often need modification to adapt to a particular lab setting. We also dis-
cuss one LIMS system (Chapter 11) developed in-house that is particu-
larly geared towards a DNA finishing core facility. Recognizing the need
for “base-perfect” DNA sequencing, in fact the Federal Drug
Administration’s requirements (if DNA is involved) when approving a
new drug, we provide a guide on how to set up and run a GLP/GMP
DNA sequencing laboratory (Chapter 12). We conclude this book with a
chapter (Chapter 13) on the future of DNA sequencing, concentrating pri-
marily on technological aspects and desirable new chemistries. The chal-
lenge of achieving a $1000 (or less) cost per genome has spurred many
new initiatives and this chapter takes a snapshot of the cutting edge of
DINA sequencing technologies at this point in time. Without doubt, novel
technologies will be developed that will make the sequencing of any
genome a routine, cost-effective benchtop exercise.

This book is intended to be a practical guide for those who routinely
sequence DNA. We hope that it will help to refine and enhance your
operation and serve as a starting point for your own inguiries into the
infricacies of the DNA sequencing process. We also hope to incorporate
the newest advances in DNA sequencing in future editions and would
appreciate comments and suggestions for further improvements.

Note: This book is not a textbook, and it does not provide an exhaustive
list of references at the end of each chapter. We apologize for any omis-
sions.
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