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Non-Darwinian Evolution

Most evolutionary change in proteins may be
due to neutral mutations and genetic drift.

Jack Lester King and Thomas H. Jukes

Darwinism is so well established that
it is difficult to think of evolution ex-
cept in terms of selection for desirable
characteristics and advantageous genes.
New technical developments and new
knowledge, such as the sequential anal-
ysis of proteins and the deciphering of
the genetic code, have made a much
closer examination of evolutionary
processes possible, and therefore nec-
essary. Patterns of evolutionary change
that have been observed at the pheno-
typic level do not necessarily apply at
the genotypic and molecular levels. We
need new rules in order to understand
the patterns and dynamics of molecular
evolution.

Evolutionary change at the morpho-
logical, functional, and behavioral
levels results from the process of nat-
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ural selection, operating through adap-
tive changes in DNA. It does not nec-
essarily follow that all, or most,
evolutionary change in DNA is due to
the action of Darwinian natural selec-
tion. There appears to be considerable
latitude at the molecular level for
random genetic changes that have no
effect upon the fitness of the organism.
Selectively neutral mutations, if they
occur, become passively fixed as evo-
lutionary changes through the action of
random genetic drift.

The idea of selectively neutral change
at the molecular level has not been
readily accepted by many classical evo-
lutionists, perhaps because of the
pervasiveness of ‘Darwinian thought.
Change in DNA and protein, when it
is thought of at all, is thought to be
limited to a response to activities at a
higher level. For example, Simpson (I)
quotes Weiss (2) as stating that there

A Preliminary Report, NASA SP-173 (Na-
tional Aeronautics and Space Administration,
Washington, D.C., 1968), pp. 289-294.

35. R. H. Norton, J. E. Gunn, W. C. Livingston,
G. A. Newkirk, H. Zirin, Surveyor VI: A
Preliminary Report, NASA SP-166 (National
Aecronautics and Space Administration, Wash-
ington, D.C., 1968), p. 107; , Surveyor
VII: A Preliminary Report, NASA SP-173
(National Aeronautics and Space Administra-
tion, Washington, D.C., 1968), pp. 295-297.

36. F. B. Winn, Surveyor Project Final Report,
Part II. Science Results, Technical Report 32-
1265 (Jet Propulsion Laboratory, Pasadena,
California, 1968).

37. E. M. Shoemaker, R. M. Batson, H. E. Holt,
E. C. Morris, E. A. Whitaker, ibid.

38. A. L. Turkevich, E. J. Franzgrote, J. H. Pat-
terson, Surveyor V: A Preliminary Report,
NASA SP-163 (National Aeronautics and
Space Administration, Washington, D.C,,
1967), pp. 107-132.

39, Many people participated in the Surveyor
Project and in analyses of the data. Names
of some of them are given in the references.
The Surveyor project was managed by the
Jet Propulsion Laboratory, California Insti-
tute of Technology, under contract NAS7-100.
sponsored by the National Aeronautics and
Space Administration.

is a cellular control of molecular ac-
tivities, and Simpson adds that there is
also an organismal control of cellular
activities and a populational control of
organismal activities, and concludes

(1):

The consensus is that completely neutral
genes or alleles must be very rare if they
exist at all. To an evolutionary biologist,
it therefore seems highly improbable that
proteins, supposedly fully determined by
genes, should have nonfunctional parts,
that dormant genes should exist over
periods of generations, or that molecules
should change in a regular but nonadaptive
way . . . [natural selection] is the com-
poser of the genetic message, and DNA,
RNA, enzymes, and other molecules in
the system are successively its messengers.

We cannot agree with Simpson that
DNA is a passive carrier of the evolu-
tionary message. Evolutionary change
is ' not imposed upon DNA from with-
out; it arises from within. Natural
selection is the editor, rather than the
composer, of the genetic message. One
thing the editor does not do is to re-
move changes which it is unable to
perceive.

The view that mutations cannot be
selectively neutral is not confined to
organismal evolutionists. Smith (3)
states:

One of the objectives of protein chem-
istry is to have a full and comprehensive
understanding of all the possible roles that
the 20 amino acids can play in function
and conformation. Each of these amino
acids must have a unique survival value in
the phenotype of the organism—the
phenotype being manifested in the struc-
tures of the proteins. This is as true for a
single protein as for the whole organism.
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