PREFACE

In this book we have gathered a few examples of macromolecular archi-
tectures that elaborate their machinery in biological systems. The invited
authors are selected among the excellent ones performing in the frontline
of their fields. The aim is to present to the young generation of research-
ers the fascination of structural science. It is also an attempt to provide
background knowledge and theories for discussions at the forum of struc-
tural dynamics.

Above all, this book is dedicated to the young scientists and fresh-
men researchers on their way into dedicated studies. With this selection
of articles from the wild and progressive biological field it is our hope
that the book can find its way to students in advanced structural sciences
and conformational proteomics. Hopefully, it will serve as a platform for
seminars and discussions, and provide a platform for future explorers.

The selection covers a portion of today’s structural biology, focusing
on dynamic aspects on the large macromolecular assemblies. Among
these are the viruses, the ribosome, the giant enzymes, and the molecular
machineries for moving around. We stress the importance of the tools,
the ways and means by which to acquire new information and knowl-
edge. Therefore the selection of articles is also aimed to illustrate con-
temporary techniques at their present best, in a fast developing stage as
they are. It is fascinating to find that biological science and technology is
so well integrated in the minds of those that dwell in the frontline ac-
tively advancing the field.

Dynamic Architectures

In the mid of the last century there was a gap between high and low reso-
lution — the small molecules were seen by X-ray crystallographers and
the large structures by electron microscopists, both handling brake-
through techniques in structural biology. In the gap between them a new
field developed, where details down to the atomic level could gradually
be mapped and understood in their surroundings. Where the building
blocks of the large molecular architectures of life could be revealed, and
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the construction be appreciated. — We now have a long record of macro-
molecular architectures revealed in detailed structure. Thus, high and
low-resolution methods are converging, and additional ones appear.
Along with that comes the quiz of dynamics, the functionality, and the
structure in action, locomotion. Actually, it is with the structure action is
performed. Therefore we now search not only the details of the structure
or the beauty of the architectonic construction per se, but the nature of IS
embedded dynamics!

Today, we have acquired methods allowing snapshots of life events,
glimpses of the machinery of giant molecules, membrane inter-
comunication and other macromolecular architectures, Around the corner
one can envision what to be understod as life systems. That is the
assembly in its biological environment, in the cell, in the tissue and the
body. The comprehendable information from high and low resolution
structural methods have come more close than ever before. The
development of real time techniques and the nanotechnology makes
science more exciting than ever. In this volume a selection of the vision-
aries, with their strong knowledge and elegant tools, present to you a few
of the present day’s frontlines in the dynamic structural science.

The Theory of Quasi-equivalence

Through more than 40 years the theorem of Don Caspar and Aron Klug
has guided our structural thinking. Plain and simple in its approach, the
theory of quasi-equivalence brings us into the futuristic structural viro-
logy - the simple insight that the possibilities lay there in the deviations
as well as in the perfect lattice (Caspar D, and Klug A. Cold Spring Harbor
Symposia on Quantitative Biology, XXVII: 1-24, 1962). It appeared in the
search for a common construction principle of virus capsids. It is timely
that we here can present in the beginning of this volume a historian’s
summery on how the insight emerged together with Don Caspar’s pre-
sent view on its usefulness. The latter is further supported by second
generation’s studies in this realm, as seen throughout this volume. A vi-
rus structure database, based on the nomination standard originating from
the theorem is available and is presented in the last chapter.
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Approaching Large Assemblies in Membranes

Membranes continue to fascinate us by their dynamic character and capa-
city to create compartments for different cellular activities. They provide
a support for assembly of large molecular constructs and contain the
complicated water channel. To solve the structure of these requires
method innovators at their best, as presented in the Chapters 5-7.

Protein Shuttle

The evolution has created specialized transport and communication sys-
fems between membrane compartments. The clathrin with its companion
represent a cellular assembly designed to recycle multiple membrane
receptors; An adoptable cage of polyhedral shape that has been in the
textbooks for years, but only recently been understood in some detail

(Chapter 8).

Molecular Machines

Giant Enzymes, Ribosome, and Motion engines can all be regarded as
Complex Macromolecular Machines (Chapters 9-16). It is striking that
several giant enzymes, elaborating with multi-copies of a few compo-
nents. shares architectonic designs and dynamic constructions with vi-
ruses. Contrasting to that is the ribosome, the master of concerted activ-
ity. Like a very efficient printing office for peptide polymers, it is con-
structed from a multitude of different pieces acting together. Here, mo-
tion of individual parts reveals some of its dynamic logic. Two motion
engines are presented. the propeller motion device of the bacterial fla-
gella (Chapter 15) and the muscular engine for our own motion (Chapter
16). Both structures, the result of masterly teamwork and dedicated in-
sight in dynamics, exemplify the role of conformational quasiequiva-
lence in highly ordered assemblies.

Conformational Proteomics

The proteomics part of our approach is considerable, which demands
new and refined tools for data acquisition. This is amply exemplified mn
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the different chapters of this volume. Some tools and comments are pro-
vided in the last section (Chapters 17-20).
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