Preface

The essential and determining feature of an industrial bioprocess is the culturing of
cellsthat yield adesired product. Mammalian, microbial, and plant cellsaretraditionally
used for the manufacture of products derived directly or semisynthetically from cellular
metabolites. Thesecellsareincreasingly used asthecellular machinery to expressrecom-
binant proteins of considerable economic and therapeutic value. The choice of cell cul-
turetype determinesthedegree of successin obtainingaclinically useful product, aswell
asin achieving an economical process, by facilitating acceptable yield and purity. Each
of themajor classesof industrially rel evant culturesismanipul ated by avariety of means,
selected for desired phenotypes, and is exploited either in bioreactors or in the field by
functionally similar approaches.

Theknowledgeof how bestto achievethisultility hasitsrootsinempirical learning that
reaches back many thousands of years. Much later, Pasteur, Koch, and others dramati-
cally advanced our knowledge of the underlying cellular nature of bioprocesses during
classical studiesin the 19th century using modern scientific methods. Following World
War 11, the advent of modern industrial production methods, inspired by the discovery
andisolation of penicillin, brought thefirst boomin natural product biotechnology. More
recently, the dramatic acceleration in identifying protein biopharmaceutical candidates,
aswell asthecurrent rebirth in natural product discovery, have been driven by molecular
genetics. Likewise, plant cell culture and engineered crops have already impacted agri-
culture and are poised to revolutionize biotechnology.

The progression of transgenic animal and plant methodologies from laboratory to
industrial scale production has resulted in the most recent, and perhaps most dramatic,
step in using cellsto make products. Supporting the production of novel therapeuticsin
mammalian, microbial, and plant cellsisanimpressivearray of new methodol ogiesfrom
the fields of molecular genetics, proteomics, genomics, analytical biochemistry, and
screening. For an industrial bioprocess, manipulation and propagation of cellsin order
to elicit expression of aproduct isfollowed by therecovery, analysis, and identification
of these products. The methodology for successfully developing a commercial process
isfunctionally similar across the spectrum of cell types.

Handbook of Industrial Cell Culture: Mammalian, Microbial, and Plant Cellsattempts
to link these common approaches, while also delineating those specific aspects of cell
types, to give the reader not only an overview of the best current practices, but also of
today’ sevolving technol ogies, with exampl esof both their practical applicationsandtheir
futurepotential. Many scientistscurrently inthefieldfindtheir careerstransitioning across
work withmammalian, microbial, and plant bioprocesses; thusthey arevery muchinneed
of abook linking these disciplinesin asingle format. Moreover, the next generation of
scientists and engineers will interface across these disciplines and likely see even more
dramatic enhancements in technology. Our hope is that this Handbook will prove espe-
cialy useful not only to those involved in biotechnology as a broad discipline, but also
assist experienced practitionersin perfecting the special art of industrial cell culture.
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