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Preface

A loose definition of Biotechnology is one
that reflects mankind’s historical involve-
ment in those biological systems that have
both traditionally and recently, affected its
well-being. Biotechnology is Applied Biolo-
gy, and it encompasses the empirical selec-
tion of better crop plants and animal hus-
bandry of our ancestors as well as the “cut-
ting edge” development and fermentation
of yeasts, fungi, bacteria and other cell cul-
tures for the production of recombinant
vaccines. In the preface to the Biotechno-
logy series, Drs. Rehm and Reed defined
Biotechnology as the inter-disciplinary field
of engineering, microbiology, and biochem-
istry - with “generous assistance from ge-
netics and molecular biology”. Their defini-
tion emphasizes, as does this series, the
technology behind microbial fermentations.
Prior to the dramatic advances made in mo-
lecular biology, improvements in applied
biology relied on what may be called the
“old gene technologies™ of selective breed-
ing, empirical selection, and especially in
the case of microorganisms, mutation and
selection. The molecular biology that per-
mits gene cloning, recombinant gene ex-
pression, and protein engineering is the ba-
sis of the “new gene technology” that is cur-
rently applied to these fermentations. This
volume in the Biotechnology series ad-
dresses the techniques and products of the
“new gene technology”.

The chapters and appendices to Volume
7b “Gene Technology” are organized into
sections describing the techniques them-
selves; the products of these gene technolo-
gies; and the evolution and development of

safety measures associated with these tech-
niques and their products. Different from
other texts in this series are discussions of
topics not usually considered in terms of
microbial fermentation technology. These
include recombinant plants; transgenic ani-
mals; recombinant microorganisms used per
se for agricultural, food, or other purposes;
engineered proteins; and human gene ther-
apy. More traditional products, in the con-
text of fermentation, include the production
of industrial commodities such as organic
acids, vitamins, and enzymes; also, pharma-
ceutical proteins, monoclonal antibodies,
vaccines, and hormones. Some of these ap-
plications, especially those dealing with in-
dustrial commodities and food related or-
ganisms, are merely elaborations of systems
that have been undergoing modification for
decades by the “old gene technologies”.
Many of these systems are discussed in
other volumes of this series.

Other applications, however, prior to the
development of applied molecular biology,
could be envisioned only in the wildest fan-
tasies of scientists and scholars. To the
workers of the 1920s who isolated insulin
from pancreatic extracts and brought this
therapeutic protein to the market, the
thought that commercial quantities of hu-
man insulin would be produced by fermen-
tation in the 1980s could only have been as-
tonishing. And today, more astonishing
than this is the prospect of gene therapy in
human beings to correct single gene defects
responsible for several heritable diseases.
The 60 years that spanned the first applica-
tion of insulin in the treatment of diabetes
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and its production by fermentation were
due to the lack of tools - tools that not only
supply a knowledge base from which ideas
can be formed, but also tools that can im-
plement these ideas. Modern molecular
biology, the “new gene technology”, is
supplying both of these sets of tools. It is
the hope of the editors that this volume will
demonstrate to the reader that the applica-
tion of these tools will do much to reduce
the span of years traditionally required for
the application of biological knowledge to
industrial use.

The editors wish to thank the authors,
some of whom have demonstrated great pa-
tience in waiting for the results of their ef-
forts to appear in print. The help, guidance,
and patience of Dr. Reed was instrumental
in bringing this volume to press. His efforts
on our behalf are greatly appreciated. We
would also like to thank Mrs. Christa
Schultz whose expertise helped us consider-
ably in this task.

Milwaukee, Wisconsin Gunnard Jacobson
in May 1989 Setsuko Jolly
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