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Studies on CO tolerance and utilization of an autotrophic bacterium Hydrogenobacter
thermophilus
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CO 1s a highly reactive molecule comparing to COz2. Microorganisms which have been reported
to use CO as a carbon source so far are limited to the ones with the reductive acetyl-CoA pathway
for COq fixation. We hypothesized that autotrophs with other CO2 fixation pathways can also
utilize CO if they can oxidize CO to CO2 by CO dehydrogenase. Here, we examined the CO
tolerance and CO-utilization of Hydrogenobacter thermophilus, a thermophilic bacterium
possessing a CO dehydrogenase gene and grows autotrophically with the reductive TCA cycle.

H. thermophilus growth using Hz as an electron donor and Oz or nitrate as an electron acceptor.
When an equimolar CO to CO2 was added to the media, there was no clear difference in growth
rate and final cell density between with and without CO under the O3 respiration condition. On
the other hand, the final cell density decreased under the nitrate respiration condition. These
results suggest that H. thermophilusis CO tolerant and that the nitrate respiration is sensitive
to CO comparing to the Oz respiration. No growth was observed when COz was substituted with
CO, indicating that H. thermophilus cannot use CO as the sole source of carbon.
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