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Preface

Gene therapy is less than ten years old and still very much in its infancy. The
first clinical gene therapy study was carried out in 1995 by Blaese and colleagues.
Although early results on clinical efficacy were disappointing, the logic of gene
therapy is irresistibly attractive. As science continues to evaluate the prospects for
gene therapy, so the clinical benefits have begun to be demonstrated. Early results
were hampered because of inadequate vectors for gene transfer. Most of the clinical
studies involved gene addition. However, gene therapy allows both correction and
replacement of defective genes. Ultimately, the goal is to have an in vivo somatic
gene therapy that can deal with not only immediate life-threatening diseases, such
as cancer and AIDS, but also chronic diseases that reduce the quality of life,
such as hypertension and inflammatory diseases. The basis for gene therapy is
understanding which genes are involved in diseased phenotypes and which vectors
are appropriate for providing therapeutic genes. The rapid progress in gene
discovery has been accelerated by the completion of the human genome project.

This book brings together, for the first time, methods in gene therapy that reflect
the development of scientifically grounded systems for delivering genes. DNA can
be engineered to carry a therapeutic gene in sufficient quantities for full-scale clin-
ical trials. The methods can be classified as either viral or nonviral. Viral vectors
are replication defective viruses with part of their coding sequences replaced by
the therapeutic gene. These viral vectors include retroviruses, adenovirus, adeno-
associated virus, herpes simplex virus, papillomavirus, and lentivirus. Nonviral
vectors are simpler and easier to produce on the large scale. However, each has
its advantage. Viral vectors can be engineered to be expressed in specific tissue
and only under specific conditions. Nonviral vectors are less easy to control so
precisely. Some diseases need gene therapy for a rapid effect, such as killing off
tumor cells. Others need the presence of a stable, safe gene delivery system for
chronic lifetime diseases. The use of gene therapy could eliminate the need for
repeated administrations, improved therapeutic efficacy, and fewer side effects.
In hypertension, for example, one of the major problems is the lack of patient
compliance in taking current prescribed drugs that have to be administered once a
day. The prospect of prolonged effective control of blood pressure and the subse-
quent reduction in heart attacks, stroke, and end-stage renal disease are an exciting
possibility of the true benefits of gene therapy.

In this book we have brought together some of the leading researchers and
research methods in gene therapy. There are many ways to classify these chapters:
by disease, by the type of method, or the type of delivery system. We have chosen

Xix
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to classify them under the main type of delivery system being investigated. How-
ever, each chapter stands on its own, offering scientific insight and experience with
a particular approach. In some cases they cross the boundaries of these classifi-
cations. Although this is the first volume entitled “Gene Therapy Methods” for
the Methods in Enzymology series, the increasing number of new methods and the
progress of gene therapy will undoubtedly require more volumes in the future.

I'wish to thank the authors for their contributions. I also wish to thank Ms. Gayle
Butters of the University of Florida, Department of Physiology and Functional
Genomics, for her excellent editorial assistance. My thanks also go to Shirley
Light of Academic Press for her encouragement to do this volume.

M. IAN PHILLIPS
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