Abstract for AbSciCon2006

Salts of the Earth: Genomic Studies on Microbial Life Under Extremely High Salt and Radiation Conditions

Adrienne Kish1*, Kenia Whitehead2, Nitin Baliga2, Jocelyne DiRuggiero1
1 University of Maryland, 3221 H.J. Patterson Hall, College Park, MD 20742

2 Institute for Systems Biology, 1441 North 34th Street, Seattle, Washington, 

The potential for life on planets in our solar system faces environmental challenges including surface irradiation and temperatures that limit the presence of liquid water. The addition of salts is often required for water to remain liquid in cold environments. The study of halophilic microbes, therefore, is important to astrobiology to gain a better understanding of the molecular level specializations and adaptations of halophilic life to their environment.

We have investigated the relationship between saturating salt conditions and high-energy radiation using the extremely halophilic archaeon Halobacterium sp. strain NRC-1. Our study of the global response of informational systems (genomic and proteomic) to gamma irradiation showed the importance of damage mitigation and repair strategies in this organism. Altogether, 9% of the transcriptome and 9.2% of the identifiable proteins were perturbed upon gamma irradiation reflecting the need for stress management mechanisms including DNA repair via homologous recombination, increased protein turnover, nucleotide biosynthesis, initiation of DNA replication and a concerted effort to reverse and minimize damage from oxidative stress.

We have presented the hypothesis that high intracellular KCl concentrations may be used not only for the maintenance of osmotic balance in extreme halophiles but also as a damage mitigation system by reducing the potency of reactive oxygen species. This hypothesis is currently being tested in vitro and in vivo using KCl and a range of salts found in terrestrial and martian brine environments. These studies will enable us to provide further insights on the limits for life on Earth and the possibility for life on other planets.
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