Origins of Bacterial Species--Biology 537

January 23, 2003

Week 1:  Bacterial species are real!

Required reading

Templeton, A. R. 1989. The meaning of species and speciation: a genetic perspective. Pages 3-27 in D. Otte and J. A. Endler, eds. Speciation and Its Consequences, Sinauer, Sunderland, Mass.

Alan Templeton argues that a species should be considered a group of organisms that are held together by some agent of cohesion.  In the case of highly sexual species, this force is probably recombination between populations.  In the case of asexual and rarely sexual species, the force of cohesion is natural selection.  

de Queiroz, K. 1998. The general lineage concept of species, species criteria, and the process of speciation. In Endless Forms: Species and Speciation, (D. J. Howard and S. H. Berlocher, eds.), pp. 57-75., Oxford University Press, Oxford.

Kevin de Queiroz argues that despite the large number of species concepts, there is actually a general agreement that species should have the following properties:  each species is ecologically distinct from other species; each species is held together by a force of cohesion; different species are free to diverge from one another indefinitely; and each species is a monophyletic group.

Cohan, F. M. 2002.  What are bacterial species? Annual Review of Microbiology 56:457-487.

This paper proposes a concept of species for bacteria that would grant bacterial species all the properties attributed to eukaryotic species (except for reproductive isolation between species).  The paper also proposes a model for the formation of new species in the bacterial world.  And more generally speaking, this paper will give you a preview of the issues we’ll be discussing throughout the course.

Optional reading (background)

Mayr, E. 1982. The Growth of Biological Thought: Diversity, Evolution, and Inheritance. Harvard Univ. Press, Cambridge, Mass.

Ch. 6 of Mayr’s book explains the development of the biological species concept, a concept that Mayr himself developed in the 1940’s.  As Mayr explains, this concept attempts to integrate evolutionary genetics with systematics.  This concept goes beyond a classification of species into groups of similar organisms (as in the above approaches); here organisms are classified by the cohesive force that holds species together.  According to the biological species concept, this cohesive force is genetic exchange.  Pages 270 and beyond are of particular interest to us.

Mallet, J. 1995. A species definition for the modern synthesis. Trends in Ecology and Evolution 10:294-299.

James Mallet argues that we should not be concerned with identifying the agents of cohesion within species.  Whatever the cohesive force might be, groups that are held together will appear as separate sequence clusters.  He argues that we should be agnostic about the force of cohesion and just accept that the sequence clusters we observe are generally ecologically distinct groups.  

Goodfellow, M., G. P. Manfio, and J. Chun. 1997. Towards a practical species concept for cultivable bacteria. In Species: The Units of Biodiversity, (M. F. Claridge, H. A. Dawah, and M. R. Wilson, eds.), pp. 25-59, Chapman & Hall, London.

This chapter makes a case that bacteria actually do fall into clusters based on phenotype, DNA sequence, and ecology, and gives an overview of different historical concepts of bacterial species.
