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Preface

The coming together of scientists at meetings to discuss their newest experiments
and ideas has long been an integral part of the *‘scientific scene.”” Through such
meetings, we frequently hear of important new matters before they formally appear
in print and, frequently, abruptly change our research directions. Equally important,
we meet persons with common interests, often leading to collaborative efforts, which
often quickly prove or deny our current ways of thinking. The failure to attend or to
hold scientific meetings can have dire consequences, ranging from the persistehce °
with research problems that already have been solved, to the failure to learn in time
the new facts that would necessarily lead one to changing the ways we should look at a
scientific question.

For many years after World War II, the United States alone had the resources to do
science at its best and, correspondingly, served as the nucleus to which the best of the
outside world’s scientists of necessity had to visit. By the mid-1960s, however, the
return of economic prosperity to much of Europe gave it again the opportunity to do
first-rate science, with the creation of the European Molecular Biology Organization
reflecting the fact that the traffic of biologists across the Atlantic was increasingly a
two-way street.

Now with the emergence in so much of Asia of real economic prosperity, the possi-
bility exists that Asia, like North America and Europe, will soon be doing molecular
biology at its best. Toward this end, it now seems desirable to create the organiza-
tional structure that will promote the holding in Asia of high-level meetings and train-
ing courses in molecular biology. Toward this objective, in the spring of 1980, Pro-
fessor Shiro Akabori, Professor Itaru Watanabe, and I invited Drs. Arthur Kornberg
(Stanford), Niels Jerne (Basel), John Tooze (EMBO), Obaid Siddiqi (Bombay), and
Ying Lai Wang (Shanghai) to come to Tokyo to join with us and Professors Takashi
Sugimura (Tokyo), Hamao Umezawa (Tokyo), and Osamu Hayaishi (Kyoto) to help
form the Asian Molecular Biology Organization (AMBO). There we jointly drew up
plans for the holding in 1981 of several training courses (Monoclonal Antibodies and
Flourescent Methods for the Study of Cell Structure), as well as the planning of a
major symposium on “The Future of Nucleic Acid Research.”

This volume reflects the proceedings of this symposium that came to be held in
early December of 1981 in Kyoto. To say the least, it was most successful as reflected
by the most distinguished list of scientists that accepted our invitations as well as by .
the enthusiasm of the audience that numbered more than 600 attendees. In choosing

Xv



xvi Preface

the speakers,.we sought for a balance of speakers from Asia and outside Asia. In this
way, we could both illustrate the already superb quality of many Asian laboratories,
as well as the need to invite distinguished scientists from the United States and Europe
to give the meeting the high intellectual diversity that now marks DNA research on
the world-wide scene. '

The holding of the meeting required much intelligent planning, as well as major
financial support. Here we are most indebted to Suntory Ltd. (Osaka) for the funds
that enabled us to bring so many speakers from outside Japan. I also wish to empha-
size the successful efforts of Professor Itaru Watanabe in finding the monies that
enabled us to have in'the audience leading scientists from South Korea, The Peoples
Republic of China, Singapore, Indonesia, Thailand, Viet Nam, and the Philippines.
Equally important has been the efforts of Professor Kiyoshi Mizobuchi in creating the
secretariat needed in our use of the Kyoto International Conference Center, as well as
functioning as the editor of this volume.

JAMES D. WATSON
April 8, 1982
Cold Spring Harbor Laboratory
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Introduction

Francis H. C. Crick
The Salk Institute for Biological Studies
San Diego, California

The title of this symposium “The Future of Nucleic Acid Research” in-
dicates that we are going to discuss both present nucleic acid research and
future prospects. Molecular events in the eukaryotic nucleus, which is the
focus of attention of this sort of molecular biology at present, will be
emphasized.

We are well into the beginning of a second revolution in molecular biol-
ogy, that associated with the term recombinant DNA. At present it is
possible to take an organism like man, which has a haploid number of 3 x
10° base pairs, and by selecting one gene, just a few thousand bases, or one
part in a million can obtain enough of that material to do useful things with
it, such as sequencing the DNA. What is very obvious is that in a diploid
organism there are only two molecules of that DNA per cell. Seven years
ago it would have been impossible to dq that with so little DNA. This is
now done on a daily basis, because of the new and powerful techniques
which have come into use in the last few years. Some are the usual tech-
niques, with suitable modifications—chromatography, radioactivity, nucleic
acid hybridization, and so on. However, there are two very powerful meth-
ods which have been at the basis of recombinant DNA. One, which distin-
guishes it from conventional organic chemistry, is the extensive use of
enzymes to perform chemical jobs that we want done. The second is the
use of biological magnification. Using this process, one molecule is magni-
fied to obtain enough for many purposes. These new developments are
behind many of the things discussed in this volume.

There are a number of problems with which we are confronted. A
major dithionite is the nature and the control of eukaryotic genes. What
hgppens in prokaryotes is fairly well understood. This is not yet true in eu-

Iy
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2 Francis H. C. Crick

karyotes, since neither what is meant by a gene in eukaryote nor the control
mechanisms are yet known. In addition, whereas in prokaryotes there is
only what might be called a sensible amount of DNA, in eukaryotes (at
least in many of them) there seems to be an excessive amount of DNA,
and we are not at all clear what all of this extra DNA is doing. Closely relat-
ed to that is the actual act of expression of the gene. RNA transcription
and nuclear processing is much more elaborate that might have been
guessed a few years ago.

This volume does not include details dbout protein synthesis, although
nucleic acid in both messenger RNA, ribosomal RNA, and transfer RNA
isinvolved. The emphasis is more on nucleic acid in other roles.

Of great import is the interaction between nucleic acids and proteins
and, in particular, the interaction of DNA with proteins in many different
contexts. Specific problems arise out of these general ones.

Molecular biology and recombinant DNA have attracted much attention
in the press, at least in the United States. The study of DNA is concerned
not only with academic problems but also with its applications:medical
problems, such as, cancer and also a number of industrial problems, such
as, production of molecules of insulin, interferon, and so on, that are used
as drugs in medicine or in new methods of diagnosis. There are also agri-
cultural problems, such as obtaining energy from biomass. For industrial
chemicals, such as, fructose, the problem is whether they can be made
cheaply enough by methods involving recombinant DNA. Most of these
problems will involve the construction of new organisms which may be
used either as organisms or as a source of enzymes. One of the major
difficulties is how to stabilize these enzymes. As at the beginning of any
other technological revolution, it will be the applications that we have not
thought of which, in 10 years, will probably be the most striking. There
are also other problems which must be considered on a much wider scale
in the future. For example, how does an organism like E. coli arrange its
complete organization and how do all the controls work together in a global
manner. We do not know enough about E. coli to see how the factory
really runs. There are also the more extensive fields of embryology and of
neurobiology and, eventually, those of evolution and natural selection. It
is because nucleic acid is at the foundation of all these subjects that future
work in this area is bound to have enormous importance for the future of
biology as a whole. ;

In this volume, the general structure of DNA is presented first. This is
due to another technical advance not yet mentioned—the chemical synthe-
sis of DNA. Astonishing strides have already been made. For example,
there is the synthesis of a large stretch of DNA, much longer than one
would ever have thought could have been done, by the workers at ICI.
Small pieces of DNA, about six or ten or twelve base pairs long, are now
available in sufficient quantity and purity that they can be crystallized.



