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Tablel. Metabolic features of sulfur-oxidizing thermophilic archaea
Thermophiles Nutritional type Optimal temperature and pH Representative species Electron donor
Euryarchaeota
Acidiplasma Facultatively anaerobic. Moderately thermophilic, Acidiplasma aeolicum S06>
Chemoorganotrophic 4245 °C. Acidophilic, pH 1.4-1.6
Crenarchaeota
Acidianus Facultatively anaerobic. Extreme thermophilic, Acidianus ambivalens g
Chemolithoautotrophic ~ 45-96 °C. Acidophilic, pH 1.5-2.5 Acidianus brierleyi
Acidianus copahuensie
Acidianus sulfidivorans
Acidianus manzaensis
Sulfurisphaera  Facultatively anaerobic. Extreme thermophilic, Sulfurisphaera javensis S, FeS,, S406%
Chemolithoautotrophic ~ 60-96 °C. Acidophilic, pH 1.5-6.0 Sulfurisphaera ohwakuensis
Sulfurisphaera tokodaii
Sulfolobus Aerobic. Extreme thermophilic, 65-70 °C Sulfolobus metallicus S° sulfidic ores

Chemolithoautotrophic
Metallosphaera Obligately aerobic.

Facultatively

chemolithoautotrophic

Acidophilic, pH 1.0-4.5
Extreme thermophilic, 74 °C.
Acidophilic, pH 1.0-4.5

M. sedula S, sulfidic ores
M. cuprina
M. yellowstonensis

M. hakonensis

Sulfolobus #1 Metallosphaera J& [ . i1 4 ™ 4%
U748, Sulfolobus Ja& fY 43 PR bR BERS A AL & Bt i &
Yrigkts A FRA A, (B2 BRI R A B 1T
SFHEKE ) Metallosphaera J& 3 %58 o Ak i6
JEUHE TEHL & Al & 9 QLR G ) 5 S° 3kA%
REm T AFRAER, WA A IR E =
Az R

3 BHFTHS LR UEARANLER

H T, 78 b TR P AR e B A T S A A R
Hif) Sox (sulfur-oxidizing)i&f2 1 Dsr (dissimilatory
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R FIER AL

31 JTEm S HEML
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Acidianus ambivalens H ¥ & BUFIFSY, IZEEE GG
20 A A R A R —— AR TR R

TER A S AL RN, B O AR (sulfite, SO5™) |
B AR (thiosulfate, S0:%) Al AL & (H2S), S
E S0 2ok R v [ i 5 2 W~ AR s 2 4
IO R A A B B R 0T B R BRER A S° 2 I 4k
=R AR BT OR (B DM, S, fE Acidianus
tengchongensis il Acidianus brierleyi Hr-ta A5 il 2
SOR i {11929

SOR 1) S AR ZE AL AT 45 R R B, Bt th 24 4>
AR 8 BRI [R] 8 22 B A4, RS hy v 28 BROR
FRY, BEAS BARERAT — AL SO TGP 142
A 1 BARAR MLLRBRAL AT 3 N ORSF A e
MR (Car. Cion Ml Crog), & JHFEAFSLIGUESL 3 M
SFHY Cys ML SN AR SE 075 Y, $EI Cay Z 545
GV, T Cior Al Croa Z 5 BRIELAL S
SOR HEA S Y AT BERE P2 ASEIRTE XA AR 2
RHbE B R T (polysulfane), Y7t B HLfr
WL 4 A BRI B K IR S A AR
WIE , #EA SOR 22 B4 PN B I HL I 9 K 9 S
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Figurel. The model of dissimilatory sulfur oxidation pathways in thermophilic archaea.
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M. yellowstonensis il M. hakonensis®*, ¢4,
Sulfolobus metallicus . Sulfolobus islandicus .
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acidarmanus %) & Acidiplasma #l Thermoplasma
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255 7K i it - 404816 348 Jirt T (terminal - quinol:oxygen
oxidoreductase), FTFBJHES, F= LR FHE,
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Advances in dissimilatory sulfur oxidation pathways in
thermophilic archaea
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Abstract: Microorganisms-involved oxidation processes of reduced inorganic sulfur compounds (RISCs) are
significant components of sulfur geochemical cycle, and could also be applied in biomining industry and acid mine
water treatment. Thermophilic archaea are a special group of microorganisms in high temperature environments.
They participate in a variety of dissimilatory sulfur oxidation pathways, involving many redox enzymes and sulfur
transporter proteins. In this review, the species of thermophilic archaea involved in the metabolic processes of
dissimilatory sulfur oxidation, and the sulfur oxidation processes they participate in will be systematicaly
introduced in combination with our research work.
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