Preface

In the opening sentence of the Preface to the First Edition of An Introduction
to Metabolic and Cellular Engineering, almost ten years ago, we stated:
“Metabolic and Cellular Engineering, although as yet only at the beginning,
promises huge advances in all fields of the life sciences.” Needless to say,
this statement passed the test of time; Metabolic and Cellular Engineering
(MCE) still promises huge advances, new discoveries, and new avenues of
research. MCE also produces new expectations by becoming the vibrant
and exciting reality of a quickly diversifying and multidisciplinary research
field.

We also wanted our book to promote interest in the MCE endeavor
by attracting researchers and the attention of the scientific and technologi-
cal communities at large from academia and industry. Hopefully, the First
Edition contributed to the fulfillment of that aim. It is with the same inspi-
rational theme, and thanks to the initiative of World Scientific, that we
updated and enlarged the Second Edition of An Infroduction to Metabolic
and Cellular Engineering.

Today, MCE is more than an exciting scientific enterprise; it has become
the cornerstone for coping with the challenges ahead for mankind. Continu-
ous developments, conceptual and technological innovation, deal with new
challenges, as well as those present ten years ago. Challenges are still every-
where — from unraveling fundamental aspects of cellular function to the
increase in energy and food demand that rises in parallel with population
growth. Then there is the ongoing shift between a fossil fuel and a clean
energy-based world economy as a reflection of the mounting recognition of
global climate change. These topics are treated in Chapters 1 and 10.
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In charting the progress of MCE during the last decade, we could but feel
in awe of the enormous strides of progress made from nascent Metabolic
Engineering to the Systems Bioengineering of today. The burgeoning avail-
ability of genomic sequences from diverse species has been spectacular. It
has become the engine that drives genetic means for modification of existing
organisms and in the generation of synthetic, manmade, ones. From the ini-
tial attempts at purposeful genetic modification of a cell for the production
of valuable compounds, we have now moved on to change microbes geneti-
cally or metabolically. This progression is treated through specific examples
from bacteria to plant cells in Chapters 3, 4, and 7. Additionally, Chapter 7
details the actual potential of MCE as applied to microalgae and plant cells,
highlighting their photosynthetic capacity and metabolic versatility,

The arsenal of experimental and theoretical tools available for MCE
has expanded enormously, driven by the re-emergence of Physiology as
Systems Biology. The revival of the concept of networks fueled by new
developments has become central to Systems Biology. This is now focused
on the study of their topological and dynamic properties. Networks repre-
sent an integrative vision of how processes of disparate nature relate to each
other and as such is becoming a key analytical and conceptual tool for MCE.
The combination of high throughput technologies with computational mod-
eling and data mining are among the tools being utilized for handling and
interpreting massive amounts of data. These developments and improve-
ments are reflected mainly in Chapters 5 and 6 on Modeling Networks and
Dynamic Process Behavior, respectively, which together with Chapters 2 to
4 give the essentials on concepts and analytical tools underlying the whole
book.

Cwir initial focus was the organism, and its performance in a specific
biotransformation and this continues to be 5o in this Second Edition. During
industrial scale-up, when most microbial modifications become necessary,
we stress that process robustness is a dominant feature (Chapter 9).

At the time of this Second Edition, researchers from independent labo-
ratories around the world have been able to induce pluripotency in somatic
cells to obtain inducible Pluripotent Stem cells (iPSCs). These findings
open enormous possibilities for organ regeneration and their engineering.
Chapter 10 briefly reviews this nascent field, and Chapter 8 contains a brief
introduction to cell culture techniques.
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