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D./élldwnll' AEROBIC SULFUR-OXIDIZING BACTERIA: ENVIRONMENTAL
S SELECTION AND DIVERSIFICATION

Sulfuwr-oxidizing bacteria oxidize reduced inorganic compounds to
sulfuric acid. In the case of lithotrophic sulfur oxidizers, the
energy obtained from oxidation is used for microbial growth.
Heterotrophic sulfur oxidizers obtain energy from the oxidation of
organic compounds. In sulfur—-oxidizing mixotrophs energy may oe
deri1ved either from the oxidation of inorganic or organic compounds.
Sulfur-oxidizing bacteria are usually located within the
sul fide/oxygen 1nterfaces of springs, sediments, soil
microenvironments, and the hypolimnion. Colonization of the 1nterface
is necessary since sulfide auton—-oxidizes and because both oxygen and
sul fide are needed for grawth. The environmental stresses assoctated
with the colonization of these inter faces have resulted 1n the
evolution of morpholoqgically diverse and unique aerobic sul fur
oxi1dizers.

Most sulfur-oxidizing bacteria are sultur -oxidizaing heterotropbs
and chemolithoheterotrophs. Variations amongst members of these
Qrouups 15 poorly described partly because of the preocccupation of
microbiologiste with the morphological and physioclogical diversity or
sul fur autotrophs. However, further studies of heterotrophic sul o
ox1dation will be necessary to understand the global sulfur cytle. in
the sulfur spring environment there are two aroups nof sulfur
onidrzers: acidophilic and non-acidophilic. Acirdophilic commaraties
frequertly result when growth rate exceeds dilution. Metabolic
wastes, primarily sulfuric acid, accumulate. When the dilution rate
exceeds tihe growth rate, attachment 1s required to aveoid the loss of
populations, and sulfuric acid does not accumulate. In sulfw springs
the sulfur oxidizing bacteris position themoelves within the
sul fide, oxvygen 1nterface by attaching preferentially to pvrite which
1% located upst am on the reducing side of the spring. They form
clircamers, bundles ot trichomes (filaments) which extend downstream
and into the i1nter{ace when 'he organisme are aivygen-limi ted.
Extremely thermophilic sulfur oxidizers from gecthermal environments
grow at greater rates to higher cell yields than analogous mesophiles.
Thie suggeoetks that Lhe optisum temperature for aeroblo sulfur
a:idizers exceeds 70°C., The sultide/oniyaen interfaces ot
hypolimnia are frequently dominated by photosynthebic =ul tur bacteria
which exclude aerobic suwlfur oidirers. Sulfw - -osiidizing bacteria
found 1n sediment environments often migrate diurnally 1n response *o
shifting gruadients of oxygen and sulfide. This results i the
migration of oxidizing equivalents, 1n the form of elemsntal sul fur,
within the sediment.
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