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Evolutionary Questions:
The “Progenote”

M. Mitchell Waldrop, in his Research
News article “How do you read from the
palimpsest of life?” (3 Nov., p. 578), states
that Steven A. Benner et al. (1) “try to
reconstruct the ‘progenote,” which is their
name for the last common ancestor of mod-
ern forms of life.”

Although the name “progenote” was in-
troduced about 10 years ago (2), the under-
lying concept goes back another decade, to

“the recognition that at sufficienty early
stages in evolution the fundamental infor-
mation-transferring processes . . . must have
been error-ridden . . .” (3). This necessarily
follows from the fact that the translation
apparatus is very complex, far too complex
to have evolved in one step. Therefore, in its
rudimentary stages it almost certainly trans-
lated genetic information in an imprecise,
perhaps even ambiguous, fashion (2-4).

As a result of their having rudimentary
translaion mechanisms, the ancestors of
modern cells (which have existed for the last
three or so billion years) were by compari-
son limited in almost every way (2—5): Their
proteins had to be smaller or less precisely
defined than modern proteins, or both,
which meant that primitive enzymes were
typically quite different from modern en-
zymes. As nucleic acid replication was a less
accurate process than it now is, the number
of different genes the ancestral cell could
carry was severely limited. And the states of
the cell were simpler and less precisely de-
fined than they are in modern cells. To
designate entities that were in various stages
of evolving a translation apparatus, whose
linkage between their genotype and pheno-
type was not yet as precise as that seen in

modern cells, we coined the term “progen-
ote” (the modern cell being considered a
“genote”).

The article by Benner et al., and conse-
quently Waldrop’s article, appear to use
“progenote” incorrectly, to mean “the most
recent common ancestor of all modern
forms of life” (1). Whether or not this most
recent COMMON anCestor was a progenote
(as opposed to being a full-fledged genote)
is not a fact, but one of the key unanswered
evolutionary questions (5). One hopes that
it will some day be answered through the
sequencing of the appropriate prokaryotic
genomes.

CarL R. WOESE
Department of Microbiology,
University of Illinois,
Urbana, IL 61801

REFERENCES

1. S. A. Benner, A. D. Ellington, A. Tauer, Proc. Natl.
Acad. Sci. U.S.A. 86, 7054 (1989).

2. C. R. Woese and G. E. Fox, J. Mol. Evol. 10, 1

1977).

3. C. R. Woese, Proc. Natl. Acad. Sci. U.S.A. 54, 1546

4.

—~

(1965).
——, The Genetic Code (Harper & Row, New
York, 1967); in Evolution from Molecules to Men, D. S.
Bendall, Ed. (Cambridge Univ. Press, Cambridge,
England, 1983), pp. 209-233.

5., Miaobiol. Rev. 51, 221 (1987).

mild coupling conditions.

Plus all Affinica products feature
another chemistry. The kind that develops
between you and S&S technical services,
your direct line to help, tips and
information.

Take the bait. Write to Schleicher
& Schuell, Keene, NH 03431, or call

S

tell stories about the subclass that got away.
1-800-245-4024 for more information and a spec1al intro-
ductory price. We guarantee, once you use Affinica media,

you'll be hooked.

==Schleicher & Schuell=—

TalkToUs.

Circle No. 140 on Readers’ Service Card





