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Preface

Membranology is a highly interdisciplinary science and to write a book about it
requires merging three major scientific areas, biology, chemistry and physics.
This is to justify the tripartite title of the book. By sheer coincidence, the functions
dealt with are also of three categories, flow of matter, flow of energy and flow of
information. And, for better or worse, three authors cooperated in writing the
volume, most parts having been written by a single author, but all of them
discussed by all three.

We spent hours debating the scope, the level of sophistication and the extent of
literature references to be cited. In the end, we decided to attempt to write a
detailed textbook-like volume, with as much concrete information as possible
without jeopardizing its readability, and of necessity to cut down the number of
literature sources to a selected few.

We are indebted to several of our colleagues who read the parts that were
farther off the area of our main interest, in particular to Dr I Setlik of the Institute
of Microbiology, Czechoslovak Academy of Sciences, Tiebon. Our thanks are
due to Dr Jifi Pe¢eny who prepared about a half of the drawings appearing in the
book.

Dr Tomas Soukup of the Institute of Physiology, Dr Eva Streiblova of the
Institute of Microbiology, both in Prague, and Professor Oldfich Necas with his
team at the Faculty of Medicine, J. E. Purkyné& University, in Brno, provided us
with some unique microphotographs and their assistance is gratefully
acknowledged.

The first author is especially thankful to his friend Dr Jifi LuStinec who let him
use for several weeks the facilities of his mountain retreat where, far from the
irritating obligations of living and working in a large city but with a carload of
books and reprints (and a grand piano for the moments or despair), he was able to
complete the major part of the manuscript.

Prague, February 1987 ARNOST KOTYK

KAREL JANACEK
JIRT KORYTA
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1 The Membrane Principle
of Cell Organization

1.1 BIOMEMBRANES PAST AND PRESENT

Periods of data accumulation alternate with periods of synthetic accomplish-
ments. This holds perhaps more in biology than in other areas of science and
membranology is no exception. After half a century of gathering information
on membranes—and during the early years of seeking arguments to support
their credibility—a new cell biology has emerged, one that has membranes in
its emblem.

Membranes have not only been recognized as objective entities but they have
been found to be endowed with an immense variety of capabilities indispensable
for cell survival. Those who see farther ahead in the epistemology of biology
and probe deeper into the abysses of subcellular life recently attempted to
categorize the principles according to which life—represented materially by the
cell—is constructed to function as it has for the nearly four billions of years.

One of the architectural principles put forth, and certainly the more ubiquitous
of the two, is the membrane principle of cell organization, the companion
principle being that of the cytoskeleton. This principle can be described by
stating that living matter in its functional form is composed of self-contained
compartments with different internal contents, some of the compartments being
often enclosed within other, larger compartments. The boundaries of these
compartments are of a uniform fundamental type and are called membranes,
biomembranes or biological membranes. The principle is obviously independent
of the material from which membranes are composed—it would be equally
valid if membranes were made of pure protein, polysaccharide or, for that matter,
polymethacrylate. However, although many types of membranes are easily
constructed by polymer chemists, biomembranes are unique, being characterized
as organized planar structures made of lipids, with an appreciable content of
admixed proteins.

The origin of membranes is obscure and probably will remain so. The earliest
indications of the existence of material that has some of the physicochemical
properties of membranes take the origin back to the time when the solar system
itself became differentiated: The interior of the Murchison carbonaceous
chondrite (1-3 per cent organic carbon), a meteorite found immediately after

1



