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The ecological role of green sulfur bacteria in the chemocline of Lake Suigetsu
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Phototrophic sulfur bacteria are characterized by their oxidation of reduced sulfur compounds, which serve as electron donoi
during carbon fixation and anoxygenic photosynthetic growth in aquatic environments when the anoxic layers containing reduce
sulfur compounds are exposed to light. Phototrophic sulfur bacteria often form dense blooms in the oxic-anoxic interfaces o
stratified lakes. Furthermore, a high level of carbon fixation was detected at the oxic-anoxic interface in some meromictic lakes
indicating that phototrophic sulfur bacteria contribute significantly to primary production during the anaerobic carbon cycle.
However, there is no evidence about in situ{f@ation by phototrophic sulfur bacteria and the importance of, @&ation by
phototrophic sulfur bacteria in environment is still speculative. Lake Suigetsu is a meromictic lake, which is characterized by a
permanent chemocline at a depth of 3-8 m that separates the oxic low salinity mixolimnion from the anoxic saline sulfidogenic
monimolimnion. Green sulfur bacteria dominated at the chemocline of the Lake Suigetsu through the year. In this study, we
evaluate the contribution of phototrophic sulfur bacteria to carbon fixation in the Lake Suigetsu.

The identity of active C@-fixing bacteria in the chemocline was assessed by DNA-stable isotope probing. The water at the
chemocline was incubated witAC-labelled sodium bicarbonate and under light or dark condition. The community composition
of active CQ-fixing bacteria was revealed by analysis'é€C-labelled DNA fractions. The diversity of 16S rRNA gene was
analyzed using clone libraries. And productivity was measured in light or dark conditiori€byethod.

Chemotrophic carbon fixation accounted for about 80% of the carbon fixation rate in the chemocline. This indicates the
contribution of chemotrophic bacteria to carbon fixation was larger than phototrophic bacteria in the chemocline. Clone sequence
related to sulfide-oxidizing@hiomicrospiraand sulfur-reducinghioreductorwere frequently recovered froFC-DNA fraction
library under dark condition, suggesting that these bacteria assimilat@€iay sulfur compounds in the water in the dark. Most
of 16S rDNA sequences amplified frofAC-DNA under light condition were related to the genélalorobium This indicated
green sulfur bacteria assimilate @ the light. And sulfur-disproportionatin@esulfocapsalso recovered from3C-DNA
fraction library under light condition. Althougbesulfocapsayrow chemolithotrophically, clones related Besulfocapsalid
not detect from in dark incubation. In light condition, green sulfur bacteria also main bacteria and they accumulate elementa
sulfur on its cell surface coupled with photosynthesis. We speculésd/focapsaise sulfur deposited on green sulfur bacteria
as energy source for GQixation.

This study indicated that green sulfur bacteria fix carbon in the chemocline. And chemolithotrophic bacteria also play a
significant role in the anaerobic GQ@ixation in the chemocline of Lake Suigetsu. Our results suggest new ecological role of
green sulfur bacteria serving energy for chemotrophic bacterialf@tion.
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