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Thermoplasmata Reysenbach 2002, class. nov.

Type order: Thermoplasmatales Reysenbach 2002.
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The order Thermoplasmatales
Class Thermoplasmata

Phylum Euryarchaeota

The most acidophilic organisms

A Acidic pH optima and range (lowest known, growth at
pH below 2, some strains are able to growth at pH O:

Picrophilus spp., Acidiplasma spp. and Cuniculiplasma
spp.)

A Unigue morphology (cell wall-lacking organisms)
A A great diversity of uncultured Thermoplasmatales

Archaea Eukarya

Prokaryote

Eukarya

Figure 2

S5-isolate

Golyshina et al., 2016a



Phylogenetic position on 16S rRNA gene, the order Thermoplasmatales

100 [ Acidiplasma aeolicum V' (AM943980.1)
0.05

100 Acidiplasma cupricumulans BH2™ (AY907888.1) Ferroplasmaceae

99 Ferroplasma acidiphilum Y' (AJ224936.1) |

100 r Plcrophilus torridus DSM 9790" (AE017261.1)

43 Picrophilaceae
Picrophilus oshimae KAW2/2' (X84901.1)

54 100 — Thermoplasma acidophilum 122-1B2" (M38637.1)
Thermoplasmataceae
____ Thermoplasma volcanium GSS1' (BA000011.4)
Thermogymnomonas acidicola 1C-189" (AB269873.1)
100  Cuniculiplasma divuigatum S§5' (KT005320)
| Cuniculiplasmataceae

| Cuniculiplasma divulgatum PM4 (KT005321)

The new member Cuniculiplasma divulgatum (the family Cuniculiplasmataceae) with sequence identities:

Thermogymnomonas acidicola ( 8 6%),3

followed by Thermoplasma acidophilum ( 8 4 . &nd ¥mermoplasma volcanium ( 8 4 . ,3 %)
Picrophilus torridus and Picrophilus oshimae( bot h 84 . 9 %)

with more distantly relatives being members of the Ferroplasmaceae; both species of Acidiplasma ( 7 7 . 8Gnd %)
Ferroplasma acidiphilum ( 73 . 9 %)

Golyshina et al., 2016a



Places of isolation of strains of Cuniculiplasma divulgatum
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Uncultured archaea within the order Thermoplasmatales: candidate clades
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Physiological traits:insilicopr edi ct i @ghasmaodoo@s exper.i
Cuniculiplasma strains

2S5 Phylogenetic tree based on
93 r i i . . .
frplasma rusticyanin related sulfocyanin/rusticyanin genes

il L—— Thermoplasma acidophilum rusticyanin

53 . . .
A H . L rusticyanin Thermoplasma volcanium
Iron OXIdatlon ] blue (type 1) copper domain-containing protein Vulcanisaeta moutnovskia 768-28

. blue (type 1) copper domain-containing protein Sporolactobacillus inulinus
sulfocyanin

100 a0 ,—MIAM
ol Blue {Type 1) copper protein Thermoplasmatales archason Gpl

gi|93273007|pdb|2CAK]A Chain A 1.27angstrom Structure Of Rusticyanin From Thiobacillus Ferrooxidans

A Archaeal ﬂage”a and pIII pp L[‘rusticyanin Acidithiobacillus ferrivorans S53
75

rusticyanin Acidithiobacillus ferrooxidans ATCC 23270

the fu” Operon encodlng 97 | gi|226725420|5p|B7JAQO.1|RUS ACIF2 RecName: Full Rusticyanin Flags: Precursor Acidithiobacillus ferrooxidans ATCC 23270
FIaBCDEFG H IJ m— sulfocyanin Picrophilus torridus DSM 9790
L soxE Ferroplasma acidiphilum
100 sulfocyanin Acidianus hospitalis WA
0 sulfocyanin (blue copper protein) (soxE) Sulfolobus solfataricus P2

- i i 1| sulfocyanin Sulfolobus acidocaldarius DSM 639
A S-layer prediction Zi y

Sulfocyanin Metallosphaera sedula DSM 5348

oligosaccharyltransferase AgIB

A Methylotrophy

methenyl tetrahydrofolate
cyclohydrolase and formyl-
tetrahydrofolate synthetase

Electron micrographs of Cuniculiplasma divulgatum showing monolayer membranes
and absence of the S-layer (A,B), pilus (C), arrow) and pleomorphism of cells. Scale
bars: BADO & oB)(,s mC,D). Ultrathin sections (A,B) and Pt-C shadow
castings (C,D). Figure shows cells of the strain PM4 (B,C and D) and S5 (A).
Arrowheads in C and D indicate the direction of shadow cast, arrows in A and B
point to the cytoplasmic membrane.

(Golyshina et al., 2016b)



Overview of metabolic networks in acid mine drainage systems
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Genus

Characteristic
Cell morphology

Cell wall
S-layer

Motility
Pili
Fe (1I/1l1) metabolism

T, °C range for growth
T, °C optimum

pH range for growth
pH optimum

Anaerobic growth

DNA G+C mol%

Respiratory quinones

Main sugar moiety in
major lipid component

Acidiplasma

pleomorphic

15-65
(45/54)

0.5-4
(1-1.5)

+

34-37

naphtoquinone

derivatives

b-galactose

Ferroplasma

pleomorphic

15-48
(35-42)

0-3
(1-1.7)
+

35-37

no information

b-glucose

Thermoplasma

pleomorphic

+

no information

33-67
(55-59)

0.5-4
(1-2)

+

38-46

menaquinones,

thermoplasmaquinones,
methionaquinones

b-gulose

Picrophilus

Irregular coccoid

+
+

47-65
(60)

0-3.5
(0.7)

36

no information

b-glucose

Thermogymnomonas Cuniculiplasma
pleomorphic pleomorphic
+ +
38-68 10-45/47
(60) (37-40)
1.8-4 0.5-4
3) (1-1.2)
- +
56 37

menaquinones

no information

menaquinones,

thermoplasmaquinones

no information

Golyshinaetal.,,2016 Ber gey 0's



Distribution of Cuniculiplasmataceae

(Golyshina et al., 2016b)



