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Mr. Chairmans

I shall try to make the best use of the 5 minutes, i.e. 300 seconds, 
allotted to me. The origin of optical activity in living matter is a most 
interesting and important problem. Much experimental work and many 
hundreds, maybe thousands, of pages in journals have been devoted to it. 
Parity violation was invoked. Experimentally, beams of polarized electrons, 
positrons, protons and even muons were employed in attempts to induce 
optical activity in racemic substances. Theoretically, cosmic magnetic 
fields were dragged in. Yet experiments gave no clear results. Effects, 
if any, were minute, and very often they could not be reproduced by other 
workers.

(Nor do the famous experiments of Werner Kuhn, made half a Century 
ago with circularly polarized light, explain optical activity. The effects 
were tiny, and circularly polarized light practically does not occur in 
nature.)

The question is now whether the work with high-energy particles 
should be continued. In my 300 seconds I shall not use diplomatic language, 
but rather the big stick . I submit that this work failed, is failing and 
is bound to fail. The misguided attempts should be abandoned, anyway in 
connection with the origin of optical activity in organisms.

All this unsuccessful work has in common that the agents employed 
were extrabiological. If they really induced optical activity in living 
matter, i.e. if they acted selectively on optical antipodes or if they 
produced them with different speeds, this would be a mere accident of 
nature. The effects would have no significance. They would have nothing 
to do with life, and could equally well be produced in dead organic matter. 
Characteristically, experimental efforts to achieve amplification of 
optical activity through extrabiological agents like adsorbents or solid 
catalysts did not lead to useful results either.

The futility of these efforts is all the more striking as an alter
native, intrabiological, hypothesis for the origin and the amplification

* At the time of this address I had a broken leg and could threaten the 
audience with my walking stick.



2

of optical activity has been available for a quarter of a Century. The 
hypothesis applies exclusively to living matter and breathes the spirit 
of Charles Darwin. According to this hypothesis complete stereospecifity 
is a necessary feature of living matter. The hypothesis was put forward 
in 1957 by George Wald . Unfortunately, the paper is quoted in the 
relevant literature only seldom.

The essential idea is that asymmetric molecules react with optical 
antipodes at different rates, and that the diastereomeric products are 
also different chemically. Hence for best efficiency of the organism the 
stereochemical relationship had to be optimized. In practice this means 
e.g. for the aminoacids that they all have the same configuration around 
the asymmetric carbon atom so that the peptides can form a better helix. 
The comparison has been used that components for a spiral staircase must 
either be parts of a right-hand or of a left-hand screw but they cannot 
well be mixed.

Still there are two opposed, antipodic, classes of cells possible.
If in thought we inverted the configuration around every single asymmetric 
carbon atom in a cell and in its nutrient medium, and nothing eise, the 
resulting System would be just as efficient as the starting System. 
Considering the aminoacids, we could speak of D-cells rather than of 
L-cells.

Why then is our real world composed of L-cells only? The answer is 
that in the early, original, population the L-cells must have happened 
to be superior to the D-cells on quite independent grounds that had 
nothing to do with the configuration on their asymmetric carbon atoms.
The D-cells and the L-cells had diverged at an early stage and evolved 
separately thereafter; so either one or the other population had to be, 
purely a matter of chance, superior. As arbitrary examples we could 
imagine that the original L-cells happened to have been more resistant 
to heat or to high acidity than the D-cells. So they survived in the 
struggle for existence . Quite likely that on other planets in the

* G. Wald, Ann. N.Y. Acad. Sei. 69, 352 (1957).
•»* Dr. F.R. Eirich has pointed out that an accidental temporal advantage 

in an otherwise similar evolution of one of the antipodic kinds of 
cells already could ensure victory.



cosmos D-cells rather than L-cells may have survived.
I repeat that the problem has fundamental importance. My dissidence

consists in the conviction that it would be better not to play around 
with extrabiological, mostly cosmic, agents, and rather to look at the 
problems where they really are, namely within the cell. Ultimately optical 
activity is a problem of optimized metabolism. The Darwinian hypothesis 
of Wald might be subjected to experimental tests with relatively simple 
model Systems, just as Spiegelman and Eigen have successfully devised 
model Systems for the study of the proliferation of nucleic acids.


