REFACE 1O V ME 1

e
.: ﬂ’"

3 ‘ﬂﬂumes published during the 1980s that made up the series on "The Biochemistry
" of Plants—A Comprehensive Treatise”, edited by Eric Conn and Paul K.
- Stumpf, covered many of the then known aspects of plant biochemistry. During
. the last two decades, however, our knowledge on plant biochemistry, physiol-
7 and molecular genetics has been augmented to an astonishing degree.
s remarkable revolution has been brought about by new techniques, new
W that are now summarized as “‘genomics”, “‘proteomics” and “metabo-
m " as well as to a large degree by new forms of instrumentation for each
e of application. This volume has been designed to incorporate new concepts
insights in plant biochemistry and biology as part of a new series titled
_ Eﬂlﬂﬂﬁ in Plant Biochemistry and Molecular Biology” edited by Professor Norman
~ Lewis. To put this into suitable context, attached is a Foreword by Eric Conn and
~ the late Paul K. Stumpf as regards the need for this new series.
. The increased knowledge about the structure of genomes in a number of
mﬁ, about the complexity of their transcriptomes, and the nearly exponen-
 tially growing information about mutant phenotypes have now set off the large
rwh use of transgenes to answer basic biological questions, and to generate new
* grops and novel products. This volume includes thirteen chapters, which to
~ yariable degrees describe the use of transgenic plants to explore possibilities
~ and approaches for the modification of plant metabolism, adaptation or develop-
- ment. The interests of the authors of these chapters range from tool development,
to basic biochemical know-how about the engineering of enzymes, to exploring
* avenues for the modification of complex multigenic pathways, and include several
examples for the engineering of specific pathways in different organs and
developmental stages.
Kruger and Ratcliffe focus on the tools for analyzing metabolic network
actures and provide a conceptual framework about the challenges faced in
_ Wenng pathways. Sections on metabolic flux and control analysis as well as
- kinetic modeling that measure the impact of changes on network structure, with
w:mt discussion of the literature, are destined to set a standard. Enzyme
i g with theoretical and practical considerations is discussed by Shanklin
g ;ﬁ a focus on structure models as the guiding light. Examples of success from
. the author’s laboratory provide lucid documentation.
" The engingering potential for altering photosynthetic performance, discussed
.hr.hbm and Shigeoka, addresses a fundamental set of pathways, whose
. improvements would be of great importance, although complexity and barriers
~ to change have shown to be still considerable. The authors, nevertheless, pmwde
‘an overview of the failures and discuss prospects provided by the emerging new
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biology. In another example on the engineering of primary metabolism, Galili and
colleagues describe approaches and progress with respect to altering amino acid
metabolism. The conspicuous successes in this area are discussed with respect to
individual amino acid families and with respect to metabolic fluxes.

Three chapters discuss progress and potential in the engineering of metabolic
end-products that are of vast economical importance: the genetic engineering
of cellulose by Saxena and Brown, of seed storage proteins by Holding and
Larkins, and of content and composition of edible and industrial oils by Cahoon
and Schmid. Owing to the different complexities that these three “pathways”
present to engineers, these chapters present views of how to go about in dis-
secting complexity into manageable partitions. Nawrath and Poirier focus on
pathways for the synthesis of polyesters in plants, with examples for the engi-
neering of existing plant pathways, cutin and suberin, and the engineering of a
foreign pathway, leading to polyhydroxyalkanoates. As in many of the chapters
in this volume, the authors point to the necessity for more fundamental research
into plant metabolic pathways. Addressing a problem of yet higher complexity,
Bressan and coworkers tackle genetic engineering for salinity tolerance. They
point to the multitude of pathways, developmental ages, and tissues that must
be integrated to achieve a goal that can stand the test of performance in the real
world.

Finally, four chapters are devoted to the engineering of secondary metabolism.
Kutchan and coworkers, on the progress and prospects of plant alkaloid biosyn-
thetic pathways, discuss the substantial progress in the identification of pathways
and metabolites. Similarly, Sato and Yamada provide an overview on the engi-
neering and use of cells in culture for the biosynthesis of secondary metabolites as
a source for medicinal compounds. Zhou and colleagues describe strategies for
bicengineering of sterol methyltransferases. The chapter covers enzyme and
pathway structure and proceeds to the ecology of sterol functions. Lewis and
colleagues discuss prospects of engineering allylphenols, lignins and lignans,
based on tremendous progress made in recent years. This theme, in combination
with the discussion on cellulose biosynthesis and engineering by Saxena and
Brown, is of particular relevance in the light of efforts to develop energy from
renewable lignocellulosic materials.

The challenges that lie ahead for genetic manipulation of plant pathways to
become truly productive are several. Minimizing unexpected detrimental, pleio-
tropic effects on plant growth and development, owing to complex regulation of
biochemical pathways is one of these challenges. To achieve the desired levels of
metabolites and end-products will require that the information, presently in part
available for a few model species, on genome structure, transeript abundance and
regulation, on pathway and protein regulation, and on metabolic flux become
understood on a more fundamental mechanistic level. This volume presents
concepts and strategies that are required to overcome limitations that obstruct
coordinated pathway regulation. '
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ler volumes on the biochemistry of plants contained the sum of our
ze at the time. They have provided basic knowledge, much of it still
ful, that many plant scientists used as a start point and springboard for creative
sw approaches. It is hoped that the present volume with its emphasis on plant
_-.'..'.4 1 “ﬁnhﬂveasimﬂﬂrlymﬁp&mgiﬂﬂlmmmﬂtiﬂﬂmﬁlm:we
n proceed from the modification of individual genes or a few proteins and
s to metabolic pathway engineering on a fundamental scale.
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