Loihi Metagenomics: Search for Neutrophilic Iron Oxidation genes.
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Iron (Fe) is the most abundant redox active element in solar system, and the second most abundant redox active element in Earth’s crust.  The capacity for Fe-oxidation occurs widely amongst members of both prokaryotic domains of life.  The activities of Fe-oxidizing bacteria (FeOB) exert critical influence on many major elemental cycles including the carbon (C) cycle.  Despite their importance in biosphere-geosphere processes, the fundamental biology of Fe-oxidation remains the poorest understood of any of the major metabolic pathways in the microbial world.  FeOB are difficult to culture, none have been amenable to genetic manipulations, and obtaining appropriate biomass for biochemical work is often unreasonably difficult. 

We constructed a metagenomic library from Loihi seamount a volcano that is part of Hawaiian archipelago. The vent fluid is characterized by high concentration of CO2 and Fe (II). Approximately 8,500 clones were screened for orange phenotype. Two clone with the desired coloration were found and were sequenced along with an orange clone from Marinobacter fosmid library. All the fosmid showed the presence of the hemA gene. We are currently doing biochemical studies with the fosmids as E. coli the host has the yacK gene which is a multicopper oxidase protein with ferroxidase activity. 

