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thermophilic hydrogen-oxidizing bacterium
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The thermophilic hydrogen-oxidizing bacterium Hydrogenophilus thermoluteolus
TH-1 belongs to the beta-proteobacteria. TH-1 not only showed the ability to fix CO,
via the Calvin cycle with highest growth rate among autotrophs, but also can grow
heterotrophically as well as mixotrophically. The existence of two key genes of
glyoxylate cycle, isocitrate lyase and malate synthase, in genome of TH-1 indicates
that the glyoxylate cycle might be operative under certain metabolic condition. The
expressions of whole genes of strain TH-1 under autotrophic, heterotrophic, or
mixotrophic condition with butyrate as substrate was analyzed through microarray.
Under autotrophic condition, TH-1 gives a specific growth rate of 0.60 h', at 50°C.
TH-1 could not grow mixotrophically with high concentration of acetate 30 mM or
butyrate 15 mM. At 5 mM acetate or butyrate, mixotrophic growth could be observed,
and at 10 mM acetate or butyrate a long lag phase was seen. The high activity of
isocitrate lyase and malate synthase was detected when TH-1 was grown
heterotrophically on acetate or butyrate. This fact suggests the operation of glyoxylate
cycle in TH-1. The growth inhibition under mixotrophic condition was derived by the
toxic compounds from photorespiration. Enzymatic activity and microarray data
indicate that the combination of glycolate oxidase and malate synthase probably works
as a detoxification system in strain TH-1.
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