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H.8. Trusper: PHOTOTROPHIC BACTERIA AND THEIR ROLE IN THE
BIOBEOCHEMICAL SULFUR CYCLE

An essentizl step that cannot be bypassed in the biogeochemical
cycle of sulfur today is dissimilatory sulfate reduction by anaerchic
bacteria. The enormous amounts of sulfides produced by these are
oxidized again either anaerobically by phototrophic bacteria or
aerabically by thiobacilli and large chemotrophic bacteria
(Beggiatoa, Thiovulum, etc.) Phototrophic bacteria use sul fide,
sul fur, thiosulfate, and sulfite as electron donors for
photosynthesis. The most obvious intermediate in their oxidative
sul fur metabolism is a long chain polysulfide that appears as
so—called sulfur globules either inside (Chromatiaceae) or ocutside
(Ectothiorhodospiraceae, Chlorobiaceae, and some of the
Rhodospirillaceae) the ceils. The enzymes involved in phototrophic
bacterial sulfur metabolism are cytochrome c, flavocytochrome c,
reverse sircheme sulfite reductase, thiosulfate sulfur transferase,
triosul fate: acceptor oxidoreductase, adenylylsul fate reductase, ADP
sul furylase, ATP sulfuvrylase, and sulfite:acceptor oxidoreductase.
Molecular oxygen is not involved in any of these steps. The amcunt of
carbon assiamilated by phototrophic bacteria per mole sulfide oxidized
to sulfate is about 10 fold higher than that assimilated by
chemolithotrophic sulfur-oxidizing bacteria. Phototrophic sulfur
bacteria therefore are the predominant primary producers in the
sul furetum. During dark periods under anoxic conditions phototrophic
bacteria perform a slow fermentative maintenance metabolism, during
which they reduce elemental sulfur and polysulfides toc HaS. At
low partial pressures of oxygen several species of the Chromatiaceae
(e.g., Chromatium vinosum, Thiocystis violacea) are also
capable of oxidizing reduced sulfur compounds in the dark. They
possess an energy metabolism like that of chemolithotrophic bacteria.
The assimilation of sulfur compounds in phototrophic bacteria i1s in
principle identical with that of non-phototrophic bacteria. However
the Chlorobiaceae and some of the Chromatiaceae and Rhodospirillaceae,
unable to reduce sulfate, rely upon reduced sul fur for biosynthetic
purposes.
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Takrle I-7. Inarganic sulfur compounds as electron donors in

bacteria.
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