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The Woese and Fox paper opened a new era in biology by introducing
the first outlines of a universal phylogeny. This was an early chapter
in Woese’s effort to determine a phylogeny of microorganisms by com-

paring ribosomal RNA (rRNA) sequences, at that stage of technology repre-
sented by catalogs of short oligonucleotide sequences. The prevailing notion
of life’s evolutionary diversity at the time was framed in the context of pro-
caryote or eucaryote. Consequently, it was unexpected when the rRNA
sequences from diverse organisms fell into three, not two, fundamentally
distinct groups. There had to be three primary lines of evolutionary descent,
phylogenetic “domains,” now termed Archaea (formerly archaebacteria),
Eubacteria, and Eucarya (eucaryotes). 

The paper sparked publicity and controversy. The recognition of
“archaebacteria” was heralded on the front page of the New York Times as
discovery of a “third form of life.” The concept of three primary domains
touched off a flurry of refutations defending the procaryote-eucaryote or the
five-kingdoms notions to account for biological organization. These familiar
notions had never previously been tested, however, and the analysis of
rRNA sequences proved them fundamentally incorrect. The shift in public
and textbook treatment of the issue continues. Microbiologists, long without
a way to relate microorganisms meaningfully, came to welcome the three-
domains concept.

This paper led to a radical revision in our understanding of biological
diversity and the course of evolution. The paper introduced new ways to
think about ancient evolutionary history in the context of modern organ-
isms. It led the way to a new approach to microbial identification, going
beyond the anecdotes of physiological tests to the relative objectivity of
numerical sequence comparisons. Coupled with molecular technology to
analyze genes from organisms in the environment, the phylogenetic per-
spective is revising our understanding of the makeup of the microbial com-
munities that dominate and maintain the biosphere. The sequence-based
universal phylogenetic tree provides a metric for that otherwise nebulous
concept, “biodiversity.” This paper is a foundation of the modern era of
microbiology.
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