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Abstract: Phylum Thermotogota is widely distributed in high-temperature reservoirs and hot springs and it is the first type
of thermophilic bacteria found in nature that grow at a temperature higher than that of archaea. It has unique metabolic
mechanisms and thermophilic functional enzymes which is important to investigate the evolution of life biohydrogen pro—
duction and the exploration of industrial enzymes. In this paper the phylogenetic and physiological characteristics envi—
ronmental adaptation mechanisms and metabolic characteristics of Thermotogota were summarized and the prospects for
Thermotogota research were proposed.
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Marinitoga Thermosipho  Kosmotoga Oceantoga Me—

sotoga Pseudothermotoga  Tepiditoga Athalassotoga M. prima (37°C) o
Mesoaciditoga) 53 ( 1) (D. tunisiensis
5 ) ; K. shengliensis

o Mesoacidito—
(25C ~ cales
95%C) (1. pH  5.5-6.0.
Thermotogales( Tt. affectus)

1
pH
( ) ( pH ) ( %)
Thermotoga petrophila 47 ~88/80 5.2~9.0/7 0.1~5.5/1 ; 11
Thermotoga naph— 48 ~86/80 5.4~9.0/7 0.1~6.0/1 H 11
thophila
Thermotoga maritima 55 ~90/80 5.5~9.0/6.5 0.2~3.8/2.7 H 6
Thermotoga profunda 50 ~72/60 6.0~8.6/7.4 — ) 12
Thermotoga caldifontis 55 ~85/70 6.0~8.6/7.4 — 12
Thermotoga neapolitana 55~95/71 6.0~9.0/7.5 0.2~6.0/2 13
Pseudothermotoga  let— 50 ~75/65 6.0~8.5/7 0.0~2.8/1 ; 8 14
tingae . .
Pseudothermotoga elfii 50 ~72/66 5.5~7.5/7.5 0.0~2.8/1 15
Pseudothermotoga  hy— 56 ~90/70 6.1~9.1/7.3~7.4 0.0~1.5/0.2 16
pogea
Pseudothermotoga sub— 50 ~75/70 6.0~8.5/7 0.0~2.4/1.2 17
terranea
Pseudothermotoga ther— 55 ~84/70 6.0~9.0/7.0 0.2 ~0.5/0. 18
marum 35
Fervidobacterium nodo— 40 ~80/65~70 6.0~8.0/7 n.d /<1.0 19
sum
Fervidobacterium  pen— 50 ~80/70 5.5~8.0/6.5 0.0~4.0/0.4 ; 20
navorans
Fervidobacterium islan— 50 ~80/65 6.0~8.0/7.2 0.0~1.0/0.2 | 21
dicum
Fervidobacterium ripa— 46 ~80/65 5.7~7.9/7.8 0.0~1.0/0 22
rium

Fervidobacterium gond— 45~80/65~68 5.5~8.5/7 0.0~0.6/0.1 23

wanense
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)]
pH
( ) ( pH ) ( %)
Fervidobacterium  thai— 60 ~88/78 ~80  6.5~8.5/7.5 <0.5/0.5 24
landense
Fervidobacterium 55~90/75~80 6.3 ~8.5/7.5 0.0~1.0/0 25
changbaicum
Thermosipho africanus 53 ~77175 6.0~8.0/7.2 0.11~3.6 H 26
Thermosipho japonicus 45 ~80/72 5.3~9.3/7.2~7.6 0.7~7.9/4 : 27
Thermosipho geolei 45 ~75/70 6.0~9.4/7.5 0.5~7.0/2.0 28
~3.0
Thermosipho affectus 37 ~75/70 5.6~8.2/6.6 1.0~5.5/2 29
Thermosipho  globifor— 40 ~75/68 5.0~8.2/6.8 0.2~5.2/ ; Fe203 30
mans
Thermosipho  melane— 50 ~75/70 4.5~8.5/6.5~7.5 1.0~6.0/3 31
siensis
Thermosipho activus 44 ~75/65 5.5~8.0/6 0.3~6.0/2.5 32
Thermosipho atlanticus 45 ~80/65 5.0~9.0/6 1.5~4.6/2.3 33
Thermosipho ferriredu— 55-75/70 6.0-9.0/6.0-7.0 1.5-4.5/3.0 34
cens
Geotoga subterranea 30 ~60/45 5.5~9.0/6.5 0.5-10/4 35
Geotoga petraea 30 ~55/50 5.5~9.0/6.5 0.5~10/3 35
Petrotoga miotherma 35 ~65/55 5.5~9.0/6.5 0.5~10/2 35
Petrotoga olearia 37 ~60/55 6.5~8.5/7.5 0.5~8.0/2 36
Petrotoga sibirica 37 ~55/55 6.5~9.4/8 0.5~7.0/1 36
Petrotoga mobilis 40 ~65/58 ~60 5.5~8.5/6.5~7.0 0.5~9.0/3.0 37
~4.0
Petrotoga halophila 45 ~65/60 5.6~7.8/6.7~7.2 0.5~9.0/4.0 38
~6.0
Petrotoga mexicana 25 ~65/55 5.8~8.5/6.6 1.0~20.0/3 39
Sulfite
Marinitoga piezophila 45 ~70/65 5.0~8.0/6 1.0~5.0/3 40
Marinitoga litoralis 45 ~70/65 5.5~7.5/6 0.8~4.6/2.6 41
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)]
pH
( ) ( pH ) ( %)
Marinitoga okinawensis 30~70/55~60 5.5~7.4/5.5~5.8 1.0 ~5.5/3.0
~3.5
Marinitoga ~ hydrogeni— 35 ~65/60 4.5~8.5/6 1.0~6.5/3.0
tolerans ~4.0
Marinitoga arctica 45 ~70/65 5.0~7.5/5.5 1.5~5.5/2.5
Marinitoga camini 25 ~65/55 5.0~9.0/7 1.0~4.5/2
Oceanotoga teriensis 25~70/55~58 5.5~9.0/7.5 0.0~12/4.3
Defluviitoga tunisiensis 37 ~65/55 6.7~7.9/6.9 0.2~3.0/0.5
Marinitoga lauensis 40-70/50-55 5.0-8.0-6.5 0.75 -5.0/3.
0
Mesotoga infera 30 ~50/45 6.2~7.9/7.4 0.0~1.5/0.2
Mesotoga prima 20 ~50/37 6.5~8.0/7.5 2.0~6.0/4
Sulfite
Kosmotoga arenicoralli— 50 ~65/60 6.2~8.0/7.1 1.0~6.0/3
na
Kosmotoga pacifica 33 ~78/70 6.2~8.0/7.1 0.5 ~6.0/n.
d.
Kosmotoga olearia 20 ~80/65 5.5~8.0/6.8 1.0~6.0/2.5
~3.0
Kosmotoga shengliensis 45 ~75/65 6.0~8.0/7 0.0~4.0/1.5
Tepiditoga spiralis 26 -51/48 5.0-7.0/6.0 1.0-5.0/2.0
-4.0
Athalassotoga  sacchar— 30 ~60/55 4.5~7.5/5.5~6.0 <1/0.0
ophila
Mesoaciditoga lauensis 45 ~65/57~60 4.1~6.0/5.5~5.7 0.5~6.0/3.0
« ” 58
( “mesotoga”) o
o N K. olearia 16S rRNA
. 59
o Fosmid Nesbo
143
16S rRNA M1
”»
(30C) . 2012
N N M. prima

. (34°C) * 07, ( HGT)
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Tt. maritima

4.1 2) o F. pennavorans  F. is—
landicum
N N N fervidolysin
. ( 1. 0 8 .
AB C . 5 81-84
a- B- ( GH) 80°C
777 Tt maritima 788
7% " .
2 Tt maritima a- B-
GH /kDa /C SwissProt

Pectinase ( PelA) Lyase 40.6 90 QIWYR4 TM0433 87
Pectinase ( PelB) 28 50.5 95 QIWYRS TM0437 88
a-Glucosidase 4 55 90 033830 TM1834 89
4-a-Glucanotransferase 13 51.9 80 Q60035 TMO0364 90
a-Amylase 13 50.2 85 ~90 Q9X1Y3 TM1650 91
Cyclomaltodextrinase 13 55.2 — Q9X2F4 TM1835 92
Maltodextrin glycosyltransferase 13 73.9 85 ~90 09S5X2 TMO767 93
a-Amylase 13 64.7 85 ~90 P96107 TM1840 94
a-Amylase 57 62.6 90 NA TM1438 95
Pullulanase 13 96.3 90 033840 TM1845 96
endod 4-Glucanase Not known 79.5 90 QIWYE1L TMO0305 97
B-Glucosidase ( laminaribiase) 3 81.1 — QIWXN2 TMO0025 98
endo-Glucanase 5 37.4 80 Q9X273 TM1751 97
endo-Glucanase 5 39.3 85 Q9X274 TM1752 97
endod 4-Glucanase A 12 29.7 — Q60032 T™M1524 99
exod 4-Glucanase B 12 31.7 — Q60033 TM1525 99
endod 3-3-Glucanase ( laminarinase) 16 72.5 95 QIWXNI TM0024 100
a-L~Fucosidase 29 52.2 — QOWYE2 TMO0306 101
endoB- 4-D-Galactanase 53 68.6 90 Q9X0S8 TM1201 102
B-Glucosidase ( bglT) 4 47.6 — Q9X108 T™I281 103
B-Galactosidase 2 127.6 — Q56307 TM1193 104
B-Galactosidase 42 51.9 — Q56306 TM1195 104
a-Galactosidase 36 63.7 90 ~95 033835 TM1192 105
B-Mannosidase 2 92.4 90 Q9X1V9 T™1624 106
endod 4-3-Mannosidase 5 76.9 90 Q9X0V4 T™1227 97
cytosolic a-Mannosidase 38 117.9 80 Q9X2G6 TM1851 107
BXylosidase 3 86.8 90 QIWXT1 TMO0076 108
a-Glucuronidase 4 54.6 — QIWYRS5 TMO0434 109
a-Glucuronidase 4 55.4 80 QIWZL1 TM0752 110
a-Glucuronidase 67 78.6 85 P96105 TMO0055 111
endod 4-3-Xylanase B 10 40.7 90 QIWXS5 TM0070 112
endod 4-3-Xylanase A 10 119.6 90 Q60037 TMO0061 113
B-Glucuronidase 2 65.7 80 Q9X0F2 TM1062 114
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