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teins, together with the importance of optical configuration in the reactivity of
proteins, point to certain conclusions in regard to the origin and reproduction of
the fundamental constituents of living material: proteins, enzymes, and genes.
Viruses arve to be included in the same category.  The salient. points are briefly as
follows:

The almost universal optieal activity of biotlogieal compounds shows the
general importance of secondiry honds ol the eatalyst for the speeificity of the
reaction.  The overwhelming preponderance of  these compounds have  the
l-configuration, vet if the whole Diological world could he refleeted through a
mirror, the new world with its d-confligiration would work exaetly as well as
the present one.  On the other hand, il only certain Ley catalysts inan individual
organism were replaced by their oplical isomers the organism would perish, since
its reactions would he out, of balunee. The fact that one optical type is so pre-
ponderant in nature strongly suggests o common origin of iving things, perhaps
through the chance formation of wsingle protein molecule which happened to be
of the Leonfigurntion.  Alternatives to this view necessarily assume the operation
of extramolecular forees, as suggesied by Oparin (23), in eausing a large number of
molecules to be formed of similar optical type.  Apart from “special ereation’
(which in any case is not exeluded), it is hardly reasonable to helieve, however,
that any of the known extramolecular forees, such as the asymmetry of the
carth’s magnetie field or polarized light from the skies; could possibly have heen
effective in this regard, sinee such feeble influences act only toweight slightly the
probability of the formation of one configuration over the other. By the kows of
chanee, a racemice rather than an optically active hiving world would vesult if any
vitad process trnees back to the initial appearanee of more than o single enzyme
molecule which was the prototype of those to follow.  The probability that two
or more moleceules will aceidentadly he of the sume optical type deereases as one-
hall raised to the power of the number of moleeunles.  Consequently, if o par-
ticular life process, of significance in survivai, began more than once on this
carth, subsequent beginnings of the opposite configuration were overwhelmed
by earlier life which had already sct the pattern and conquered the food supply
of the world,

coxeeptions to the Hype ol compound are very Jikely due to Walden in-
versions, which must have occurred from time o time sinee the origin of life
phenomena.  When the inversion hrought about a eritically unfavorable change
the individual perished, but some non-eritical ehanges of this sort, might casily
survive, ¢. g., the production of d-pinence by Furopean conifers which in this
country produce {-pinene. A rough estimate of the probability of observing an
example of something which has changed from one optical form to another can he
given, as shown in the following paragraph.

Letting k; represent the chance that a molecule suffers a Walden inversion,
n; the number of such molecules, and ¢ the time, we may suppose that the rate at
which a molecule changes over in unit time is given by the equation:
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