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When photosynthetic bacterium Rubrivivax gelatinosus CBS is cultured in an atmosphere containing CO, a unique CO-oxidation pathway is induced whereby CO and H2O are converted into H2 and CO2.  When light is present, Rx. gelatinosus CBS-2 can assimilate CO as the sole source of carbon and exhibit a doubling time near 10 h.  CO was shown to be the compound inducing the CO-oxidation pathway at the transcriptional level.  The CO-oxidation reaction is mediated by the enzymes CO dehydrogenase (CODH) and an evolving hydrogenase.  Recently two CBS transposon mutants unable to produce H2 were isolated, and preliminary biochemical analysis suggests that the mutations are non-allelic.  The mutated genes were cloned and appear to encode CODH and hydrogenase proteins, respectively.  Utilizing the aforementioned genes as probes a genomic library was screened and has led to the identification of five additional genes involved in either the oxidation of carbon monoxide or in the production of hydrogen.  Preliminary analysis suggests that the Rubrivivax gelatinosus CBS CO dehydrogenase is similar to known proteins of the same function, while the hydrogenase appears novel when compared to known CO-shift related hydrogenases.    

