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The editors and contributing authors dedicate this first volume of the Advances
in Plant Biochemistry and Molecular Biology” entitled “Bioengineering and
Molecular Biology of Plant Pathways” to the memory of Paul Stumpf, who
sadly passed away on February 10, 2007. Plant biochemistry benefited immensely
from Paul’s life-long passion to this subject, as well as his scientific rigor and
insight. The scientific community is indebted to both he and Eric Conn for their
dedication in helping advance the very basis of plant biology/plant biochemistry.



This new series was initiated conceptually and organizationally by W. David Nes
with the assistance of Norman G. Lewis, with the first volume commissioned by
W.D. Nes. Sadly, Dr. Nes was unable to oversee the completion of the volume as
originally planned.

This particular volume has as its origin an U.S. National Science Foundation
(NSF) workshop entitled “‘Realizing the Vision: Leading Edge Technologies in
Biological Systems””. In this regard, we are deeply grateful to NSF for supporting
this most exciting workshop, in helping identifying critical barriers to ongoing
biological endeavors, and thus in initiating this series. This volume, addresses
several of the critical areas from the workshop, such as metabolic flux regulation,
and the challenges and opportunities that still remain as humanity attempts to
understand the blueprints of life and the opportunities that this new knowledge
now gives us (see attached preface by Bohnert and Nguyen).

The reader is strongly encouraged to comprehensively review all of the 13
chapters/topics within the volume. In so doing, it becomes rapidly evident that
while the rate of genomic sequencing in animal, microbial and plant systems has
occurred very rapidly, this knowledge is not, however, matched by any compara-
ble levels of discovery of gene and/or protein function, i.e. and thus of yet gaining
a deep understanding of the “blueprints of life”. This series is therefore designed
to focus upon leading edge and emerging technologies, as well as critical barriers
that face various areas in the plant sciences. Overcoming these will bring the field
of metabolic plant biochemistry to new levels of scientific excellence and societal
influence.

The reader should also note that we commissioned both Eric Conn and Paul K.
Stumpf to write a Prologue as regards their “Comprehensive Treatise”. Sadly at
the time of this publication, Prof. Paul K. Stumpf passed away (February 10, 2007).
We are nevertheless grateful to have this volume graced by both of these remark-
able plant biochemistry pioneers. We are also indebted to both Ms. Hiroko Hayashi
who worked tirelessly in coordinating and correcting the various manuscripts, as
well as to the many reviewers of these contributions.

Respectfully,
Norman G. Lewis
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Volumes 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-
ogy, and molecular genetics has been augmented to an astonishing degree.
This remarkable revolution has been brought about by new techniques, new
concepts that are now summarized as ““genomics”, “proteomics”” and “metabo-
lomics,” as well as to a large degree by new forms of instrumentation for each
type of application. This volume has been designed to incorporate new concepts
and insights in plant biochemistry and biology as part of a new series titled
“ Advances 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
species, about the complexity of their transcriptomes, and the nearly exponen-
tially growing information about mutant phenotypes have now set off the large
scale use of transgenes to answer basic biological questions, and to generate new
crops and novel products. This volume includes thirteen chapters, which to
variable 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
structures and provide a conceptual framework about the challenges faced in
engineering pathways. Sections on metabolic flux and control analysis as well as
kinetic modeling that measure the impact of changes on network structure, with
excellent discussion of the literature, are destined to set a standard. Enzyme
engineering with theoretical and practical considerations is discussed by Shanklin
with a focus on structure models as the guiding light. Examples of success from
the author’s laboratory provide lucid documentation.

The engineering potential for altering photosynthetic performance, discussed
by Yokota 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, provide
an overview of the failures and discuss prospects provided by the emerging new
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