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Bacterial & Bacterial & ArchaealArchaeal DiversityDiversity

A Major Paradigm Shift forA Major Paradigm Shift for
ALL of BiologyALL of Biology

Diversity

• This concept has duel meanings!!!

• Richness or the number of populations 
within a community.

• Relatedness or how closely related one 
population is to another.

Rarefaction

• Abscissa indicates 
number of peaks 
between 50-500 bp

• Ordinate indicates 
resolving ability
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The BIG Tree
of Life

Norm Pace, Microbe 2008

Summary Regarding the use of the term “Prokaryote”
(Norm Pace, Microbe 2008)

* Comparisons of gene sequences provide an objective view of 
evolutionary relationships and the course of evolution, in the 
context of a molecular tree of life.

* Culture-independent, sequence-based identifications of microbes 
in the environment are dramatically expanding our knowledge of 
microbial diversity.

* The results of environmental surveys affirm the three-domain 
model for phylogenetic organization and the course of evolution.

* Experimental results represented by the molecular tree render 
the concept of "procaryote" obsolete, making it a misleading term, 
particularly when used in teaching.

Paraphyletic Grouping !!!

Bacteria
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Number of sequences spanning the given E. coli position. RDP release 
9.59
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As of Mar 5, 2008 :: 489,840 SSU rRNAs

RDP Database
Secondary Structures of SSU rRNA show homology
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Secondary Structures of rRNAs show homology

Relationship between SSU rDNA and 
genomic DNA hybridization


