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We found soil bacteria that increased salt tolerance of ﬁurple non-sulfur
bacteria. We also found bacteria that expanded the growth temperature range of thermophilic bacteria
from terrestrial hot springs. Furthermore, we found a symbiotic relationship in which highly toxic

products were mutually eliminated: elemental sulfur has an inhibitory effect on bacteria. But a
green filamentous bacterium, Chloroflexus actively grew to produce elemental sulfur under co-culture
conditions with a sulfur-disproportionating bacterium, Caldimicrobium that converts elemental
sulfur into sulfide. The growth of sulfur-disproportionating bacteria are suppressed by sulfide
produced by themselves. But Caldimicrobium grew well in the co-culture with Chloroflexus that
convert sulfide into elemental sulfur. These metabolic interactions were also shown by
transcriptional analyses.
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Syntrophic association between sulfur disproportionating bacterium and anoxygenic photosynthetic bacterium, Chloroflexus
aggregnas

32

2018

Thermal tolerance of the cyanobacterium Thermosynechococcus sp. distributed in Nakabusa hot springs
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