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Sulfate Reducing
Microorganisms

• 6 phylogenetic lineages
• 4 Bacterial lineages in two

clades (δ-Proteobacteria
and Bacillus/Clostridia
group)

• Bacterial lineages are
mesophilic to moderately
thermophilic

• 2 Archaeal lineages in two
genera (Archeaoglobus
and Caldivirga)

• Archaeal lineages are
hyperthermophilic http://mcb.berkeley.edu/labs/kustu/mcb112/nov9.

htm



The Plan

• Isolate and characterize a novel thermophilic
sulfate-reducer from Narugo hot spring in Miyagi,
Japan

• Once isolated analyze 16S, DsrAB (dissimilatory
sulfite reductase) and ApsA (alpha subunit of the
adenosine-5’-phosphosulfate reductase)

• Characterize cellular morphology
• Characterize fatty acid content and genomic G+C

content



Miyagi Prefecture, Japan





Growth and Isolation

• Isolated sections of the collected microbial mat
were inoculated into a reduced anaerobic medium
designed to enrich for sulfate reducers

• After 4 days of growth at 55°C pronounced H2S
production was detected

• After several transfers isolated colonies were seen
on solid media

• Final purification on solid media yielded an isolate
Na82T



Morphology and Physiology of
Na82T

• Rod-shaped (0.5x2-4 µm)
• Non-motile
• Non-spore forming
• Gram negative
• Strict Anaerobe
• Growth coupled to Sulfate

reduction
• Temperature regieme

between 37-65°C
• Optimum 50-55°C



Morphology and Physiology of
Na82T

• pH requirements were between
4-6.5

• Highest doubling time occurred
between pH of 5.5-6.0

• Genomic G+C content is 35.1%
• Menaquinone (MK)-7(H2) and

MK-7 were the major fractions
• MK-7(H4) and MK-8 were

minor fractions
• C16:0 was the major fraction of

cellular fatty acids (45.7%)



Phylogenetic Analysis
• 16S rRNA from Na82T

was analyzed (1363 bp)
(8F/1491R)

• Compared to 350 other
bacterial sequences from
across 21 phyla

• Used ARB software
• NJ tree from this showed

that Na82T was divergent
from most phyla (Seq.
similarity less than 81%)

• Closest sequence was
from the candidate OP9
division

*



Phylogenetic Analysis

• Used a subset of 16S
sequences from known
sulfate reducers was
used

• Strain Na82T treed
within the sulfate
reducing bacteria,
however the bootstrap
values were low *



Phylogenetic Analysis

• Carried out phlyogenetic analysis on deduced
amino acid sequences of both DsrAB
(dissimilatory sulfate reductase) and ApsA
(adenosine-5’-phosphosulfate reductase)

• Aligned deduced sequences with CLUSTALW
• Created a neighbor-joining (NJ) tree, and then a

maximum-likelihood (ML) matrix and tree were
created (NJ tree was the starting point)

• NJ, ML and maximum parsimony (MP) trees
showed similar relationships



*

*

DsrAB phylogeny ApsA phylogeny





Conclusions

• Able to isolate an obligately anaerboic sulfate
reducing bacteria from a hot spring near Narugo in
Miyagi Prefecture, Japan

• Due to low sequence similarity in the 16S (less
than 80%) it is proposed to be a novel lineage of
bacteria

• Thermodesulfobiaceae: Thermodesulfobium:
Thermodesulfobium narugense



About Thermodesulfobium
narugense

• Rod shaped, 0.5um X 2-4um in length
• Non-motile and non-spore forming
• Growth between 37-65ºC with an optimum of 50-

55ºC
• pH range was between 4.0-6.5
• No growth occurs with a NaCl conc. above 1%

(w/v)
• Doubling time is 14h under optimum conditions
• Sulfate, thiosulfate, nitrate and nitrite are used as

electron acceptors



About Thermodesulfobium
narugense

• Sulfite, elemental sulfur, Fe(III), fumerate,
dimethyl sulfoxide and O2 are not utilized as
electron acceptors

• Electron donors used in the presence of sulfate are
H2 and formate

• Does not grow with glucose, acetate, lactate,
pyruvate, malate, propionate, butyrate, fumerate,
succinate, citrate, ethanol, propanol or methanol



The method of Mori et al.
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