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Sample [CI] (Molar) | Temperature
Angola production water 1.5 490C
Viddle East Field production water 2.5 490C
European Oil Reservoir 2.5 37°C

N Temperature, High Salt Production Waters

nments established under fermentative and thiosulfate-reducing conc




lanaeroblaceae Isolation Results

|SO I a_teS Halanaerobium saccharolyticum subsp saccharolyticum (T) DSM 6643 TR
Halanaerobium kushneri (T) ATCC 700103

' |
O btal n ed . &3 Halanaerobium acetethylicum EIGI (T) DSM 3532
B Halanaerobium congolense (T) DSM 11287 TR

Halanaerobium hydrogeniformans ATCC PTA-10410
10, “———— Halanaerobium salsuginis (T) ATCC 51327

; SuU Ifl d Og en | C 74 iE Halanaerobium praevalens (T) DSM 2228 TR )

Halanaerobium vreelandii (Middle East Field Isolate) TR
100 Halanaerobium sp. L21-Ace-Do (Hypersaline microbial mat isolate) _

Halocella cellulosilytica (T) DSM 7362
Halothermothnx orenii (T) DSM 9562

— — OKU7 (Angola Field Isolate) TR | NOvel Genus?
100 — Halanaerobiales bactenum Ag-C35 (Juan de Fuca Ridge Isolate)

Halarsenahibacter sivermann (T) DSM 21684

Halobacteroides halobius (T) DSM 5150

T N TR denotes species confirmed for thiosulfate re
Bold strains represent species used in this stuc
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lecular Detection of Sulfidogenic Bacteria

16S rRNA ger
Functional ger

Applications Caveats

Assess If microbial Does not confirm viabllity of
community has the bacteria or activity of
genetic potential for sulfldogenic enzymes.
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westigating Enzymatic Pathways

Assess If other sulfur anions are reduced
Evaluate rhodanese activity

ldentify end products of thiosulfate reduction
Determine sulfide/thiosulfate ratio

Genomic analysis



sulfidogenesis In H. vreelandi
x

Sulfide produ
from reductiol
S,0,% and Sg

mlive
Heat-Killed

Thiosulfate
reduction also
confirmed in H
congolense an
OKU7

sy D : :
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'he Effect of Sulfite on Growth of H. vreelandii
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westigating Enzymatic Pathways

Assess If other sulfur anions are reduced

e Elemental sulfur and thiosulfate are reduced to
sulfide.
o Sulfite inhibits growth

. Evaluate rhodanese activity
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locyanate is only detected when culture is amended with cyanide.



westigating Enzymatic Pathways

Evaluate rhodanese activity

* Both sulfidogenic and non-sulfidogenic species of
Halanaerobium possess rhodanese activity.
 Only a fraction of the predicted sulfite is detected
In the rhodanese assay.
= Where does the sulfite go?

ldentify end products of thiosulfate reduction
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ulfate was not SCN
‘oduced. Thiocyanate Rhodanese
ulfide was generated rd

5 an end product of Thiosulfate reductase

! . h
iosulfate reduction PTe
niocyanate was
, . S0.2-
oduced when cyanide 3
ulfite _
as present_ (Inhibitory) Thiosulfate reductase
- phs
ulflte was not detec_ted Sulfite Reductases
Vivo, but detected In dsr or ‘asr’
w quantities in the HS-

sulfid
odanese assay. HHER



westigating Enzymatic Pathways

ldentify end products of thiosulfate reduction

 Thiosulfate disproportionation can be ruled out as
an operable pathway.

e Rhodanese and thiosulfate reductase cannot not
be excluded.

« Sulfite must be metabolized to prevent growth
Inhibition

Determine sulfide/thiosulfate ratio
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westigating Enzymatic Pathways

Determine sulfide/thiosulfate ratio

e 2:1 Both sulfur atoms of thiosulfate are reduced
to sulfide

e Strongly suggests the activity of a sulfite
reductase

~Genomic analysis



senome Results

Anaerobic
sulfite
Rhodanese Rhodanese reductase Rhodanese
H. congolense
Anaerobic
Molybdopterin sulfite
protein Rhodanese reductase
# #
H. vreelandii
Molybdopterin
protein Rhodanese Rhodanese
—) —)

H. kushneri

Genes for
dissimilatory
sulfite reductas
were not
retrieved.

Molybdopterin
protein could
potentially
function as
thiosulfate
reductase.



~ompiled Results

H. congolense | H. vreelandii | H. kushneri | H. salsuc
osulfate-reduction Yes Yes Yes? No
10danese Activity Yes Yes Yes Yes
le: Thiosulfate Ratio 2101 2101 1to 1l NA

Rhodanese,
Rhodanese, thiosulfate |Rhodanese,
redicted Genes sulfite reductase, thiosulfate NT
reductase sulfite reductase

reductase




vestigating Enzymatic Pathways
1s,0.2

Genome Analysis Thiosulfate - ., . sulfat

Initial thiosulfate cleavage Rhodanese ¢ reductase
remains unclear. b 7 phs
= Can arhodanese S-X* SO.2-
cleave thiosulfate into X SuffteS
sulfite and sulfide? “ /Anaem
Suggests that an ‘anaerobic M Sulfite
sulfite reductase’ is involved 2 HS- Reduct
n the metabolism of sulfite. Sulfide asr’

* Sulfur accepting molecule
(traditionally CN in rhodanese)
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2-

- Also observed In so3 (Inhibitc
Thermoanaerobacter, Clostridia and Sulfite
Salmonella species

~ May be involved in reducing sulfite asrAl

to prevent growth inhibition.

- Is not amplifiable using gene
targets for dissimilatory sulfite HS-
reductase from SRB. Sulfide



othinking TRB Gene Targets

odanese-like proteins are not practical
e targets for sulfidogenic
lanaerobium species.

aerobic sulfite reductase Is prime target
Directly responsible for the production
of sulfide.

nhibition of this enzyme be an effective
means of control for sulfidogenic
Halanaerobium species.




ke Home Messages

Sulfidogenesis from
various sulfur anions and
alternative enzymatic
pathways must be
considered.

Anaerobic sulfite

reductase may be a more

appropriate gene target
for sulfidogenic
Halanaerobium species.
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