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Reduction Oxidation

—

aerobic sulfide
oxidising bacteria

#

anaerobic sulfate
reducing bacteria

Sulfate sulfide biosulfur
(S0,*) (H,S) (SO l)
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— Thiobacillus and close relatives are
best studied
* Rod-shaped
« Sulfur compounds most commonly

used as electron donors are H,S, S°,
S,0,%; generates sulfuric acid

— Achromatium

« Common in freshwater sediments

« Spherical cells

« Pylogenetically related to purple
bacteria Chromatium

« A classic example of a sulfur-
oxidizing bacterium is Beggiatoa, a
microbe originally described
by Sergei Winogradsky, one of the
founders of environmental (b)Achromatium sp.
microbiology. Another example
is Paracoccus.

(b)

(a)Halothiobacillus neapolitanus




Aerobic Chemolithotrophs-
Sulfur oxidizers

* Sulfur-oxidizing bacteria are

Gram-negative rods or
. : Multiceliular
spirals il Ma:ni:t l
* Grow in filaments _
* Obtain energy through .
oxidation of reduced sulfur /. : raniies
— Including hydrogen sulfide, /
elemental sulfur and W Coluler
thiosulfate AW o o ASS I opte

— Molecular oxygen serves as
terminal electron acceptor

* This produces sulfuric
acid
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Beggiatoa

* Filamentous, gliding bacteria
* Found in habitats rich in H,S

— e.g., sulfur springs, decaying
seaweed beds, mud layers of
lakes, sewage polluted waters,
and hydrothermal vents

* Most grow mixotrophically

— with reduced sulfur

m n r

donors

— and organic compounds as
carbon sources (* lack Calvin

cycle enzymes)

(b)

‘.
D b
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— Thioploca

» Large, filamentous sulfur-
oxidizing bacteria that form cell
bundles surrounded by a
common sheath

* Thick mats found on ocean
floor off Chile and Peru

» Couple anoxic oxidation of H,S A ioplocs 90
with reduction of NOs to NH,*

— Thiothrix

« Filamentous sulfur-
oxidizing bacteria in
which filaments group
together at their ends by
a holdfast to form
cellular arrangements &
called rosettes | £

» Obligate aerobic Thiothrix
mixotrophs
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Control (without bacteria)

Acidithiobacillus thiooxidans

\
\

/ \ .

l Biotic experiment (GMB)

Abiotic experiment (GM) Acidithiobacillus thiooxidans
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Fig.1 Reduction of pH in growth media by SOB

Thiosulphate brothThiosulphate agar (isolate NJS2)
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