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Putting things together in a meaningful way is called “organization”. It is one of the basic
features of nature. If elementary particles are put together to form an atomic nucleus, something
new is created which can no longer be described in terms of elementary particles. The same
thing happens again if we surround this nucleus by electrons and build an atom, when we put
atoms together to form a molecule, and so on. Inanimate nature stops at the low level of
organization of simple molecules. But living systems go further and combine molecules to form
macromolecules, macromolecules to form organelles such as.... and eventually put all these
together to form the greatest wonder of creation, a cell with its astounding inner regulations.
Then it goes on putting cells together to form “higher organisms” and increasingly more
complex individuals, of which we are examples. At every step, new, more complex, and subtle
qualities are created. In the end we are faced with properties which have no paralled in the
inanimate world, although the basic rules remain unchanged.

“It is most important for the biologist to give himself an account of the relationships when he
asks himself on which level of organisation to work when embarking on research with the desire
to understand life. Those who like to express themselves in the language of mathematics do well
to keep to lower levels. Any level of organisation is fascinating and offers new vistas and
horizons, but we must not lose our bearings lest we fall victim to the simple idea that any level of
organization can best be understood by putting it to pieces, by a study of its components, that is,
to study of the next lower level. This may make us dive to lower and lower levels in the hope of
finding the secret of life there. It made my own life a wild-goose chase. | started my experiments
with rabbits, but finding rabbits too complex, | shifted to a lower life and studied bacteria; |
became a bacteriologist. Soon | found bacteria too complex, and shifted to molecules and
became a biochemist. So | have spent my life in the hunt for the secret of life.....

For twenty years | studied energy transformations by going to the source of vital energies and
worked on biogical oxidation on the molecular level. These shedies netted me a Nobel Prize but
left me without a better undertanding.... The more I knew, the less | understood; and | feared that |
would end my life knowing everything and understanding nothing. Evidently something very basic
was missing. | thought that in order to understand | had to go one level lower, to electronics, and |
began to dabble in quantum mechanics. So | finished up with electrons. But electrons are just
electrons and have no life at all. Evidently on the way I lost life......

“l do not regret the wild goose chase, because it made me wiser. | know now that all levels of
organization are equally important and we must know something about all of them if we want to
approach life......Even if we limit our work to a single level, we have to keep the whole in mind.
Naturally, the higher we climb on the ladder of organization and complexity, the less our material
becomes accessible to mathematical analysis but we must not think of ourselves as scientists
only when we speak in equations.”
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“New possibilities of interfering with Nature are threatening us in many fields ..... It has become a
practical possibility to produce infectious diseases and perhaps worse; even the biological
development of man may be influenced in the direction of some predetermined selective




breeding. Finally, the mental and spiritual state of people could be influenced and, if this were
carried out from a scientific point of view, it could lead to terrible mental deformations of great
masses of people. One has the impression that science approaches on a broad front of a
region in which life and death of humanity can become dependent on the actions of a few, very
small groups of people .....people have not realized the terrible danger which threatens them as
a result of further scientific developments.” 7@ o8 2@, “The core of science is formed, to
my mind, by the pure sciences, which are ...... the branches in which pure thought attempts to
discover the hidden harmonies of Nature.
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