 

It ain't necessarily so!
Presenters: Barry Hall & Rosemary Redfield
Goals of the workshop:  Some evolutionary explanations are so attractive that they have become widely accepted without ever having been tested.  (Weismann's explanation for the evolution of sex is one classic example.)  Until these false models are identified and rigorously evaluated, foundations of sand may underlie what is otherwise excellent research into the evolution of infectious disease.  This workshop will focus on the need to reconsider widely accepted explanations for such phenomena as quorum sensing, genetic exchange, and antibiotic resistance genes.

This workshop was well attended.  There were three 15-minute presentations, each followed by about 10 minutes of discussion.

Rosie Redfield (Is quorum sensing just a side effect of diffusion sensing?) presented the hypothesis that bacterial autoinducer systems exist not for intercellular communication and sensing of population density, but to allow bacterial cells to sense the presence of physical barriers in their microenvironments.  This has two major implications for our understanding of gene regulation by autoinduction.  First, it may be important under a much broader range of conditions than previously thought.  Second, the ability of bacteria to sense population density and to indicate their presence to other cells may be much less important than has been suggested by the quorum-sensing hypothesis.

Barry Hall (Origins of antibiotic resistance genes) presented phylogenetic evidence that the presence of antibiotic resistance genes on plasmids cannot be entirely attributed to the modern use of antibiotics and that, indeed, the OXA B-lactamase genes have been on plasmids for millions of years.  He also presented experimental evidence showing that fully functional, but silent, antibiotic resistance genes can be found in the chromosomes of antibiotic sensitive bacteria, suggesting that antibiotic-sensitive strains can also serve as the sources plasmid-borne antibiotic resistance genes.

Paul Turner (Epistasis and the evolution of sex in RNA virus Phi-6) identified three negatively-epistatic mutations in this naturally-recombining virus.  These allowed him to test Kondrashov’s prediction that recombination will be beneficial whenever there is negative epistasis, regardless of population size. 

At the end of the workshop, Josephine Kang gave a brief presentation of her poster titled The effect of DNA repair/recombination genes on intragenomic recombination in Helicobacter pylori (with Aras, Tschumi and Blaser).  This work used transformation to streptomycin resistance to assess the relative roles of transformation and intragenomic recombination

