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TrE Ciba Foundation, a unique international institution, owes
its inception to the generosity of CIBA Limited, Basle. However,
being established under British trust law, it enjoys complete
independence in practice and policy.

Under the guidance of its distinguished Trustees, the
Foundation offers accommodation to scientists from all over
the world at its home in Portland Place. Foremost in its activities
is the organization of small conferences, the proceedings of which
are published in book form in the manner of the present volume.
The Foundation convenes many other informal discussions
between research workers of different disciplines and different
nationalities and each year invites an outstanding authority to
deliver a special lecture. An exchange programme between
French and British postgraduates is conducted and a library
service is available. Furthermore, the Ciba Foundation attempts
in every other way possible to aid scientists, whether they be
Nobel Laureates or young graduates making their first original
contribution to research.

The purpose of the Ciba Foundation, which is to promote
international co-operation in medical and chemical research, is
symbolized in the armorial bearings by five interlaced rings
representing the continents, a black sacrificial cock (emblem of
Aesculapius) holding a medical caduceus, and three regular
hexagons for chemistry. Its domicile in London is indicated by
the red sword of St. Paul and the British lion; the wyvern and
the crozier, symbols associated with Basle, refer to the sponsoring
firm located in this ancient Swiss town.
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PREFACE

IT was late in 1958 that Dr. Karl Folkers proposed to the
Director of the Ciba Foundation that a symposium should be
organized to discuss some of the new quinones being discovered
in animals, micro-organisms and highér plants, and which
appeared to have important biochemical réles.

In view of the Foundation’s limited accommodation and, more
especially, in order to allow every member a fair share of dis-
cussion within the three days of the meeting, conferences are
restricted in size to about 30 people. This normally leads to a
severe problem in selecting membership, primarily based on
ability to contribute to the subject, but with some regard to
international and inter-disciplinary exchanges. The pioneer work
of Prof. R. A. Morton in Liverpool and of Prof. David E. Green
in Wisconsin and their associates had already attracted other
investigators to work on the quinones, but it scemed that for
once the small group of workers would practically select them-
selves. By the time the meeting was held in 1960, however,
interest in this line of research had increased so extensively that
many active workers could not be included. It is hoped that this
publication of the papers and discussions will be some com-
pensation to them, of interest and value to those engaged in
neighbouring research, and perhaps stimulate others to make
fresh investigations of importance.

The Ciba Foundation is very much indebted to Dr. Karl
Folkers for his initiative, his advice, his participation and his Chair-
manship. The Director also wishes to record here, in the last
major volume edited for the Ciba Foundation by Miss Cecilia
O’Connor—now Mme. Oscar Mairlot—the profound gratitude
to her of all concerned in the work, and especially the publica-
tions, of the Foundation. She has been a superb colleague whose
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example will, it is hoped, exercise a lasting influence upon the
technical standards and the human relationships involved in the
production of books such as these.

Our thanks are also due to Mrs. Margarete Silverman and Miss
M. P. Cameron who completed the preparation of this volume
for the press; to Mr. J. and Mr. John Rivers, Directors of J. & A.
Churchill Ltd., for their constant courtesy and helpfulness, and to
Mr. William Hill for the rapid and skilful indexing of this and

other volumes.
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CHAIRMAN'’S OPENING REMARKS
KaArL FOLKERS

It is somewhat common for important discoveries in science to
stem from essentially accidental events of scientific experiment-
ation. It can be said that in certain cases these new quinones—the
ubiquinone or coenzyme Q series—which we shall discuss at this
symposium, stemmed from fortuitous observations of absorption
spectra, which disclosed the existence of these new quinones and
led the observers to separate and reveal them in pure chemical
form. In this way the opening pages of a new chapter in bio-
chemistry were written in the scientific literature. Many other
investigators decided to work in this new field of quinones, be-
cause of their evident importance and significance in natural
biological processes.

This symposium is held at a time which is on an ascending
curve of interest, and the published volume will constitute a
comprehensive summary of most of the initial aspects of this new
field.

In the late nineteen-twenties, Robert Hill in Cambridge had
made milestone observations which showed that isolated chloro-
plasts and an electron donor could photochemically evolve mole-
cular oxygen, and the techniques and the knowledge of photo-
synthesis were advanced. It is noteworthy that, in the nineteen-
forties, T. Moore in Cambridge and M. Kofler in Basle recorded
particular observations which bear upon our subject. Indeed,
Kofler isolated one of these quinones in pure crystalline form.
However, these Swiss and English observations apparently lay
dormant in the literature for many years before new and inde-
pendent observations in two more laboratories stimulated a series
of international investigations. These researches are rapidly
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2 CHAIRMAN’S OPENING REMARKS

progressing with an impetus that is leading to an ever-increasing
file of reprints and photostats in the laboratories of the workers
in this quinone field. I refer, of course, to the pioneering contri-
butions from Richard Morton’s laboratory at the University of
Liverpool and David Green’s laboratory at the Enzyme Institute
of the University of Wisconsin. It is understandable that these
two laboratories formulated the separate nomenclatures which
we now know as the ubiquinone and the coenzyme Q series.
I hope that Professors Morton, Green and Isler, and I, can initiate
here a discussion of nomenclature to see whether a single system
can be devised, and perhaps I can make a status report to you on
the subject before the close of our symposium.

One aspect of this new quinone field which makes it so fas-
cinating is that it embodies detailed studies of biochemical
mechanisms and “particularly of ‘electron transport. Studies
continually move from the somewhat empirical to the more
mechanistic approaches. Concomitant investigations on oxida-
tive phosphorylation augment the theoretical interest in these
quinones and their related derivatives and other isoprenoid
compounds. These quinones have already been found and
biochemically studied in numerous phyla of living organisms,
and the gaps offer research opportunities.

Any new concept in research acquires an enhanced interest
when it bridges two fields, and the resulting synergism is to the
mutual benefit of both fields. Nobody anticipated that the
Liverpool studies on vitamin A deficiency in rats, and the
Wisconsin studies on lipid extracts of beef heart mitochondria
which function in the electron transport activities of certain
particles, would build a bridge into the field of photosynthesis in
higher plants. Crane’s studies on coenzyme Qo in mitochondrial
electron transport led him and Lester and their associates to re-
discover the related quinone (plastoquinone, Kofler's quinone),
from plants, and to suggest that it may well have a corresponding
réle in photosynthetic electron transport. The experimental data
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of Norman Bishop on this plant quinone have now led to the
conclusion that it is actually an intermediate for electron transfer
for photosynthesis. :

The organic structural relationship between these new quinones
and certain members of the fat-soluble vitamins, particularly
vitamin K and E, have created bridges into these vitamin fields.

Although new discoveries are seemingly elucidated, they really
only open up a never-ending expansion of new problems for
innumerable investigators. The following questions may exem-
plify the expanding front in this research.

What are the precise mechanisms and inter-relationships at the
molecular level ?

What are the detailed structural steps of biosynthesis, in mam-
malian tissue and by micro-organisms?

What are the metabolic réles and the inter-relationships which
might be elucidated from intact animal studies and by microbial
techniques ?

Does coenzyme Qo or ubiquinone, whether ingested in food
or biosynthesized within the body by tissue or micro-organisms,
have any nutritional significance for the welfare of man or lower
animals? Or, more concisely, has ubiquinone or coenzyme Qg
a vitamin activity ?

Would the so-called germ-free animal studies contribute signi-
ficantly to our knowledge of biosynthesis ?

If the dietary intake of quinone and/or the intrinsic biosynthe-
sis of quinone are adequate, so that a primary nutritional in-
adequacy does not frequently occur, or does not occur, then can
there besecondary or conditioned nutritional inadequacies ? Con-
ditioned deficiencies can result from man’s various environmental
conditions and bodily states that interfere with the ingestion,
absorption or utilization of vitamins, or from other conditions
which increase vitamin requirements or cause excessive de=
struction or abnormal excretion of the nutrients.

Are there areas of poteritial usefulness to man where research on
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these quinones would be justified, such as in genetic discases
arising from “errors” of metabolism, in cancer, in infection, in
postoperative metabolic recoveries, in pregnancy and in geria-
trics ?

Can these quinones be useful as laboratory tools to help elucidate
unknown aetiology of disease ? The data which will be presented
by Wattenberg on neoplastic disease may indicate a trend.

It seems that this new field is so abundant in new research ob-
jectives and opportunities that one must usesome discrimination as
vo what are the most significant items to pursue which fall within
one’s scope and facilities. I am confident that our formal pre-
sentations and our discussions at this symposium will generate
new ideas and new priorities in the minds of all of us, and that
we shall all return to our laboratories with anticipation of new
experiments, and also with gratitude to the Ciba Foundation
for this opportunity of sharing our research and forming new
friendships.



