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Preface

Metals in bioenergetics and biomimetics systems

Enzymes involved in bioenergetic processes must obey a set of
principles common to catalysis in general. Yet, compared with human-
designed devices, they carry out a wide variety of reactions with
unequaled catalytic efficiencies and proficiencies. Identifying those
principles and applying them to the design of biomimetic constructs
have the potential to transform energy use efficiency in technology as
practiced today. Metals are often involved as cofactors in enzymes.
Understanding how they contribute to catalysis is essential for designing
bio-biomimetic devices that are soon expected to reach, and in some
cases exceed, the catalytic activity of enzymes. Indeed, the benchmarks
for catalysts employed in human technology are different from those
that mark success under nature's selection pressure.

Even though these basic statements are likely to be commonly
agreed upon, expertise in biological catalysis and expertise in biomimetic
approaches are rarely brought together in an all-embracing opus. We feel
that the time is right for a special volume that highlights the basic princi-
ples behind these two approaches. We also feel that such a volume would
foster a fruitful dialog between the two overlapping scientific fields. Addi-
tionally, because the nascent field of synthetic biology offers the opportu-
nity to design and produce catalysts that address benchmarks relevant to
our technology, the principles that arise from the intersection of biological
and bio-inspired catalysis will be important to those scientists as well.
Surpassing constraints imposed by natural selection pressures using
the techniques of synthetic biology could bring a new era to catalyst
design — to paraphrase Feynman, “There is plenty of room in biology.”

The aim of this volume was not only to identify the mechanistic
principles and rules that govern a particular enzyme or a device but
also to identify the roadblocks and the challenges that remain to be
overcome. We have thus encouraged the authors to go beyond a
mere review of the current knowledge and provide provocative and
stimulating ideas or hypotheses. We hope that the readers will
share our appreciation that this goal has been achieved.
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