Preface

Proteins are biologically important molecules coded on DNA of the genes of
living organisms. They play the essential roles for biological functions through
their three-dimensional structures. Thus the studies of the structures, which
have been undertaken over almost whole range of 20th century by many sci-
entists, are still the central problem of the structural biology. In effect exper-
imental as well as theoretical studies of protein structure and its folding have
revealed before us a lot of beautiful and skillful aspects of proteins or Nature
herself.

The authors intend to present the folding mechanism of a nascent pro-
tein synthesized according to the information of DNA into the complex three-
dimensional structure. They also propose an ab initio method of prediction of
protein structure on the basis of folding mechanism, because they think that
these kinds of research provide a fundamental contribution to the structural bi-
ology. Now that the human genome project has successfully revealed the whole
sequence of the human DNA, and also the DNA sequences of some of other
organisms such as escherichia coli become available, proteins are the next tar-
get of research. The main interest is, besides the experimental determination
of three dimensional structures by X-rays, electron microscope or NMR etc,
to develop the techniques of rapid determination of protein structures from
their sequences, by comparative methods such as homology recognition and
fold recognition method, or by theoretical ab initio methods.

This book is a revised edition of the review article of the same title appeared
in International Journal of Modern Physics B in 1999. In particular a new
section on ferredoxin is added, and several rewritings are carried out.
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In writing this book the authors tried to begin with rather elementary de-
scription to meet the possible requirements from students of physics, chemistry
or biology, but assumed the least knowledge of statistical mechanics. The au-
thors hope that this small book could afford to the readers some aspects of
wonderful biological world through the window of proteins, and further con-
tribute to open one doorway to the new era of biophysics in 21st century.

This work, in large part, was performed while one of the authors (N.S.) was
staying at the laboratory of Professor S.Mitaku of Tokyo University of Agri-
culture and Technology. N.S. wishes to express his hearty thanks to Professor
Mitaku and the members of his laboratory for providing him with facilities and
various help. The authors express their gratitude to Professor Y. Oono of the
Department of Physics, University of Illinois at Urbana-Champaign for giving
the authors the opportunity to prepare this article and various scientific as well
as technical advices for improving the manuscript. Thanks are also extended
to Professor S. Sugai of Soka University and Dr. T. Yao of Genome Science
Center /RIKEN for their useful comments on the manuscript.
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